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BENZAMIDES AND RELATED INHIBITORS OF FACTOR Xa 

Cross Reference to Rel ated Applications 
This application claims benefit of priority under 35 U.S.C.§ 1 19(e) to U.S. 
5 Provisional Application No. 60/185,746 filed on February 29, 2000 and U.S. 
Provisional Application No. 60/154,332 filed on September 17, 1999 filed on 
September 17, 1999, each of which is herein incorporated in its entirety by reference. 



Field of the Invention 

1 0 This invention relates to novel compounds which are potent and highly 

selective inhibitors of isolated factor Xa or when assembled in the prothiombinase 
complex. These compounds show selectivity for factor Xa versus other proteases of 
the coagulation (e.g. thrombin, fVIIa, fIXa) or the fibrinolytic cascades, (e.g. 
plasminogen activators, plasmin). In another aspect, the present invention relates to 

1 5 novel monoamidino-containing compounds, their pharmaceutically acceptable salts, 
and pharmaceutically acceptable compositions thereof which are usefiil as potent and 
specific inhibitors of blood coagulation in mammals. In yet another aspect, the 
invention relates to methods for using these inhibitors as therapeutic agents for disease 
states in marrmials characterized by coagulation disorders. 

20 

Packgrpund Qf thQ tovgntion 

Hemostasis, the control of bleeding, occurs by surgical means, or by the 
physiological properties of vasoconstriction and coagulation. This invention is 
particularly concerned with blood coagulation and ways in which it assists in 

25 maintaining the integrity of mammalian circulation after injury, inflanunation, 

disease, congenital defect, dysfiinction or other disruption. Although platelets and 
blood coagulation are both involved in thrombus formation, certain components of the 
coagulation cascade are primarily responsible for the amplification or acceleration of 
the processes involved in platelet aggregation and fibrin deposition. 

30 Thrombin is a key enzyme in the coagulation cascade as well as in hemostasis. 

Thrombin plays a central role in thrombosis through its ability to catalyze the 
conversion of fibrinogen into fibrin and through its potent platelet activation activity. 
Direct or indirect inhibition of thrombin activity has been the focus of a variety of 
recent anticoagulant strategies as reviewed by Ciaeson, G., "Synthetic Peptides and 

35 Peptidomimetics as Substrates and Inhibitors of Thrombin and Other Proteases in the 
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Blood Coagulation System", Blood Coag. Fibrinol. 5, 41 1-436 (1994). Several 
classes of anticoagulants currently used in the clinic directly or indirectly affect 
thrombin (i.e. heparins, low-molecular weight heparins, heparin-Iike compounds and 
coumarins). 

5 A prothrombinase complex, including Factor Xa (a serine protease, the 

activated form of its Factor X precursor and a member of the calcium ion binding, 
gamma carboxyglutamyl (GIa)-K:ontaining, vitamin K dependent, blood coagulation 
glycoprotein family), converts the zymogen prothrombin into the active procoagulant 
thrombin. Unlike thrombin, which acts on a variety of protein substrates as well as at 

10 a specific receptor, factor Xa appears to have A single physiologic substrate, namely 
prothrombin. Since one molecule of factor Xa may be able to generate up to 138 
molecules of thrombin (Elodi et al., Thromb, Res. 15, 617-619 (1979)), direct 
inhibition of factor Xa as a way of indirectly inhibiting the formation of thrombui may 
be an efficient anticoagulant strategy. Therefore, it has been suggested that 

15 compounds which selectively inhibit factor Xa may be useful as in vitro diagnostic 
agents, or for therapeutic administration in certain thrombotic disorders, see e.g., WO 
94/13693. 

Polypeptides derived from hematophagous organisms have been reported 
which are highly potent and specific inhibitors of factor Xa. United States Patent 

20 4,588,587 describes anticoagulant activity in the saliva of the Mexican leech, 

Haementeria officinalis. A principal component of this saliva was shown to be the 
polypeptide factor Xa inhibitor, antistasin (ATS), by Nutt, E. et al, "The Amino Acid 
Sequence of Antistasin, a Potent Inhibitor of Factor Xa Reveals a Repeated Internal 
Structure", J. Biol Chem., 262, 10162-10167 (1988). Another potent and highly 

25 specific inhibitor of Factor Xa, called tick anticoagulant peptide (TAP), has been 
isolated from the whole body extract of the soft tick Omithidoros moubata, as 
reported by Waxman, L., et al., "Tick Anticoagulant Peptide (TAP) is a Novel 
Inhibitor of Blood Coagulation Factor Xa" Science, 2^, 593-596 (1990). 

Factor Xa inhibitory compounds which are not large polypeptide-type 

30 inhibitors have also been reported including: Tidwell, R.R, et aL, "Strategies for 
Anticoagulation With Synthetic Protease Inhibitors. Xa Inhibitors Versus Thrombin 
Inhibitors", Thromb. Res., 12, 339-349 (1980); Turner, A.D. et aL, "p-Amidino Esters 
as Irreversible Inhibitors of Factor IXa and Xa and Thrombin", Biochemistry, 25, 
4929-4935 (1986); Hitomi, Y. et aL, "Inhibitory Effect of New Synthetic Protease 

35 Inhibitor (FUT-1 75) on the Coagulation System", Haemostasis, 15, 164-168 (1985); 
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Sturzebecher, J. et al, "Synthetic Inhibitors of Bovine Factor Xa and Thrombin. 
Comparison of Their Anticoagulant Efficiency", Thromb. Res., 54, 245-252 (1989); 
Kam, CM. et aL, "Mechanism Based Isocoumarin Inhibitors for Trypsin and Blood 
Coagulation Serine Proteases: New Anticoagulants", Biochemistry, 22, 2547-2557 
5 (1988); Hauptmann, J. et ai, "Comparison of the Anticoagulant and Antithrombotic 
Effects of Synthetic Thrombin and Factor Xa Inhibitors", Thromb. Haemost., ^, 220- 
223 (1990); and the like. 

Others have reported Factor Xa inhibitors which are small molecule organic 
compounds, such as nitrogen containing heterocyclic compounds which have amidino 

10 substituent groups, wherein two functional groups of the compounds can bind to 
Factor Xa at two of its active sites. For example, WO 98/28269 describes pyrazole 
compounds having a terminal C(==NH)-NH2 group; WO 97/21437 describes 
benzimidazole compounds substituted by a basic radical which are connected to a 
naththyl group via a straight or branched chain alkylene,-C(=0) or -S(=0)2 bridging 

15 group; WO 99/10316 describes compounds having a 4-phenyl-N-alkylamidino- 
piperidine and 4-phenoxy-N-alkylamidino-piperidine group connected to a 3- 
amidinophenyl group via a carboxamidealkyleneamino bridge; and EP 798295 
describes compounds having a 4-phenoxy-N-alkylamidino-piperidine group 
connected to an amidinonq)hthyl group via a substituted or unsubstituted sulfonamide 

20 or carboxamide bridging group. 

There exists a need for effective therapeutic agents for the regulation of 
hemostasis, and for the prevention and treatment of thrombus formation and other 
pathological processes in the vasculature induced by thrombin such as restenosis and 
inflammation. In particular, there continues to be a need for compounds which 

25 selectively inhibit factor Xa or its precursors. Compounds that have different 

combinations of bridging groups and functional groups than compounds previously 
discovered are needed, particularly compounds which selectively or preferentially 
bind to Factor Xa. Compounds with a higher degree of binding to Factor Xa than to 
thrombin are desired, especially those compounds having good bioavailability and/or 

30 solubility. 

Summary o f the Invention 

The present invention relates to novel compounds which uihibit factor Xa, 
their pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
35 derivatives, and pharmaceutically acceptable compositions thereof which have 
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particular biological properties and are useful as potent and specific inhibitors of 
blood coagulation in manunals. In another aspect, the invention relates to methods of 
using these inhibitors as diagnostic reagents or as therapeutic agents for disease states 
in mammals characterized by undesired thrombosis or which have coagulation 
5 disorders, such as in the treatment or prevention of any thrombotically mediated acute 
coronary or cerebrovascular syndrome, any thrombotic syndrome occurring in the 
venous system, any coagulopathy, and any thrombotic complications associated with 
extracorporeal circulation or instrumentation, and for the inhibition of coagulation in 
biological samples. 

10 In certain embodiments, this invention relates to novel compounds which are 

potent and highly selective inhibitors of isolated factor Xa when assembled in the 
prothrombinase complex. These compounds show selectivity for factor Xa versus 
other proteases of the coagulation cascade (e.g. thrombin, etc.) or the fibrinolytic 
cascade, and are useful as diagnostic reagents as well as antithrombotic agents. 

15 

In one embodiment, the present invention relates to a compound according to 
the formula: 

A-Q-D-E-G-J-X 

20 wherein: 

A is selected from: 

(a) CrQ-alkyl; 



25 



30 



and 



(b) Ci'Cg-cycloalkyl; 

(c) -N(R',R^ N(R^,R^HX=NR>, N(R*,R')-C(=NR')-N(R>, R'- 
C(=NR')-, R'-C(=NR'>N(R*)-; 

(d) phenyl, which is indq)endently substituted with 0-2 R substitutuents; 

(e) naphthyl, which is independently substituted witii 0-2 R substitutuents; 

a monocyclic or fused bicyclic heterocyclic ring system having from 5 
to 10 ring atoms, wherein 1-4 ring atoms of the ring system are 
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selected from N, O and S> and wherein the ring system may be 
substituted with 0-2 R substitutuents; 



R is selected fit>m: 

5 H, halo, -CN, ^CO,R\ .C(=0>N(R', R^), .(CH2)„.C02R', -(CHj)^- 

C(=0)-N(R\ R^), 'SO,N(R\ R\ -SO^R', -(CH,)^•R^ ^CHX- 
C(=NR^)-R\ .(CH,),^(=NR>N(R',R^), -(CH,)„-N(R>C(=NR^).N(R\R^), - 
(CH2)JsrR*- group £^pended to a 3 to 6 membered heterocyclic ring containing 
from 1-4 heteroatoms selected from N, O and S, -C,^alkyl, -Cj^alkenyl, -Cj. 

10 fialkynyl, -Q^cycloalkyl, -CtMalkylC3.8cycloalkyl. -CF3, -OR', and a 5-6 

membered heterocyclic system containing from 1-4 heteroatoms selected from 
N, O and S, wherein from 1-4 hydrogen atoms on the heterocyclic system may 
be independently replaced with a member selected from the group consisting 
of halo, -C,-Q-alkyl, -C,^alkyl-CN, -Q^alkenyl, -Q^alkynyl, -C„cycIoalkyI, 

1 5 -Co^alkylCj^cycloalkyl and -NO2; 

m is an integer of 0-2; 



R', R^ R^ and R^ are indq)endently selected from the group consisting of: 
20 H, -OR^ -N(.R^ -R^, -C^alkyl, -Q^alkcnyl, -^.^alkynyl, -C^^cycloalkyl, 

-Co^alkylCj^cycloalkyl, -Co^alkylphenyl and -Co^alkylns^hthyl, wherein from 
1-4 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties 
may be independently replaced with a member selected from the group 
consisting of halo, -C,^alkyl, -Cj^alkenyl, -Cj^alkynyl, -C^^cycloalkyl, 
25 -Co^alkylCj^cycloalkyl, -CN, and -NO2; or 

R' and R^, or R^ and R^ taken together can form a 3-8 membered cycloalkyi or 
a heterocyclic ring system, wherein the heterocyclic ring system may have 
from 3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain 
30 from 1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen 

atoms on the heterocyclic ring system may be independently replaced with a 
member selected from the group consisting of halo, C,-C4-alkyl, -CN -C,. 
^alkyl, -Cj^salkenyl, -Q^alkynyl, -Cj^cycloalkyl, -Co^alkylC3.8cycloalkyl and - 
NO2; 
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R*and are independently selected from the group consisting of: 

H, -C.^alkyl, -C2.,alkenyl, -Q^alkynyl, -Cj^cycloalkyl, -Co^alkylCj. 
gcycloalkyl, -Co^alkylphenyl and -Co^alkyln^hthyl, wherein fiom 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
5 independently replaced with a member selected from the group consisting of 

halo, -Ci^alkyl, -Cj^alkenyl, -Cj^alkynyU -Cj^cycloalkyl, -Co^alkylCj. 
gcycloalkyi, -CN, and -NOj; or 



and R* taken together can form a 3-8 membered cycloalkyl or a 
10 heterocyclic ring system, wherein the heterocyclic ring system may have from 

3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain fit>m 
1-4 heteroatoms selected from N, O and S, wherein fiom 1-4 hydrogen atoms 
on the heterocyclic ring system may be independently replaced with a member 
selected from the group consisting of halo, -C,-C4-alkyl, -CN -C,^alkyl, -C2, 
1 5 fiSlkenyl, -C2^alkynyl, -C3^cycloalkyl, -CtMalkylCj^cycloalkyl and -NOj; 

Q is a member selected from the group consisting of: 

a direct link, -CH^-, -C(=0)-, ^O-, -N(R>, -N(R')CH2-, • CH^NCR') - 

C(=NR>. -C(=0)-N(R>, -N(R>C(=0)-, -S-, -SO-, -SO^-, -SO^-NCR')- and - 
20 N(R>S02-; 
R^ is selected &om: 

H, -Cj^alkyl, -Cz^alkenyl, -Cj^alkynyl, -Cj^cycloalkyl, -Co^alkylCj. 

gCycloalkyl, -Co^alkylphenyl and -C^Malkylnaphthyl, wherein from 1-4 

hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
25 independently replaced with a member selected from the group consisting of 

halo, -CMalkyl, -Cj^alkenyl, -Q^alkynyl, -C3.8cycloalkyl, -Co^alkylC3. 

gCycloalkyl, -CN, and -NOj; 

D is a direct link or is a member selected fix)m the group consisting of: 
30 (a) phenyl, which is independently substituted with 0-2 R'* substitutuents; 

(b) naphthyl, which is independently substituted with 0-2 R** 

substitutuents; and 

(c) a monocyclic or fiised bicyclic heterocyclic ring system having from 5 
to 10 ring atoms, wherein 1-4 ring atoms of the ring system are 
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selected from N, O and S, and wherein the ring system may be 
subsituted from 0-2 R'* substitutuents; 

R*' is selected fit)m: 

halo, -C,^alkyl, .Q^alkenyl, -Q^allcynyl, -Cj^ycloalkyl. -C^^alkylC,. 
.cycloalkyl, -CN, -NO^, -(CH2)„NR^-R^ ^CHJ^CO^^ -(CH^„CONR2•R^ 
-S02NR^"R^ .S02R^ -CF3, -0R^ and a 5-6 membered aromatic heterocyclic 
system containing fix)m 1-4 heteroatoms selected from N, O and S, wherein 
from 1-4 hydrogen atoms on the aromatic heterocyclic system may be 
independently replaced with a member selected fix)m the group consisting of 
halo, -Cj^alkyl, -Cj^alkenyl, -C^^alkynyl, -Cj^cycloalkyl, -CcMalkylC3. 
jcycloalkyl, -CN and -NOj. 



R^ and R^" are independently selected from the group consisting of: 

H, -Cj^alkyl, -Cj^alkenyl, -Q^alkynyl, -C3.8cycloalkyl, -Co^alkylCa. 
gcycloalkyl, -Co^alkylphenyl and -Co^alkylnaphthyl. wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of 
halo, -Cj^alkyl, -Cj^alkenyl, -Cj^alkynyl, -Cj^cycloalkyl, -C<>^alkylC3. 
gCycloalkyl, -CN and -NO2; 

n is an integer of 0-2; 

E is a direct link or a member selected from the group consisting of: 

-Ci.ralkyl-, -O-, -S-, -SO-, -SO^-, -Co.ralkyl-C(=0), -C<^ralkyl-C(=0).N(-R'*)- 
Co^i-alkyl-, -C<^ralkyl-N(-R«)-C(=0)-Co.ralkyl-, -N(-R>C(=0)-N(-R«)- and 
-C^,.alkyl.N(.R«).; 

R' is a member selected from the group consisting of: 

H; -C^-alkyl; -C^-alkylaryl; -C^^-alkyl-heteroaiyl; -C,^-alkyl-C(=0)-OH, 
-C,^-alkyl-C(=0)-0-CM.alkyl, and -C,^-alkyl-C(=0)-N(.R^ -R'*^; 



15 



20 



R'** and R'** are each a member independently selected from the group consisting of: 
H, -C^-alkyl, -C<^-alkyl-aryl; -Co^-alkyl-heterocyclic group, and R^^ and R'*^ 
together with the N atom to which they are attached can form a 5-8 membered 
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heterocyclic ring containing 1-4 heteroatoms selected from N, O and S, 
wherein the heterocyclic ring may be substituted with 0-2 R*' groups; 

R'^ is a member selected from the group consisting of: 
5 Halo; -C.^-alkyl; -CN, -NO,; ^(=0)-N(-R^ -R^); -C(=0)OR^^ 

^CH3),.N(.R^ .R^^; -SOrN(-R^ -R^; -SO,R^; -CF, and -(CH^VOR^^; 



10 



R^' and R^*" are each independently a member selected from the group consisting of: 
H; -C,^-alkyl and -C,^-alkyl-aryl; 

q is an integer of 0-2; 



G is a member selected from the group consisting of: 

(a) Q-alkenyl or Cj^-cycioalkenyl, wherein the alkenyl and cycloalkenyl 
1 5 attachment points are the alkenyl carbon atoms and wherein the -C,- 

alkenyl or -Cj^-cycloalkenyl are substituted with 0-4 R*** groups; 



(b) a phenylene group wherein the ring carbon atoms of the phenylene 
group are substituted with 0-4 R" groups; 

20 

(c) a 3-8 membered a saturated> partially unsaturated or aromatic 
monocyclic- heterocyclic ring system containing 1-4 heteroatoms 
selected from N, O and S, wherein 0-2 ring atoms of the heterocyclic 
ring may be substituted with 0-4 R"^ groups; and, 

25 (d) an 8-10 membered fused heterocyclic bicyclic ring system, containing 

1-4 heteroatoms selected from N, O and S, wherein 0-2 ring atoms of 
the fiised bicyclic ring system may be substituted with 0-4 R*** groups; 



R** is a member selected from the group consisting of: 
30 H, halo; C,^-alkyl, carbocylic aiyl, -CN; -NO^; -(CHj)o^-NR''*R^; 

-SO.NR^R^''; -SO^R"; -CF,; ^CHOo^-OR"; -0-(CHJ,^OR^-; -O-CCH^),. 
,-C(=O).0-R^^ 

-0-(CH,),^-C(=0)-N(R^^R"); -N(R^>(CH^),^-OR^^ 
-N(R'*)-(CH2),^-N(R^^R^; -C(=0)-N(R",R^); 
35 -N(R^*)-(CH2),^-C(=0).N(R^^R^^; -N(-(CH2),^-OR")2; -N(R^WH2)|^-OR^; 
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-N(R^>C(=0)-R^^ -N(R^>SO,-R^^ -(CH^ WC(=0).O.R^-; .(CH,)o. 
,-C(=0).N(R^R'-); .(CH,)^-C(=NR2^-N(R^R^; -(CH^o^- 
N(R^*)C(=NR^'*)-N(R^ Jl^); a -(CHj)o^-N(R")C5^ membered saturated, 
partially unsaturated or aromatic heterocyclic ring containing 1-4 heteroatoms 
5 selected from N, O and S, and a -(CH^X^-S-e membered saturated, partially 

unsaturated or aromatic heterocyclic ring containing 1-4 heteroatoms selected 
from N, O and S; 



R^', R", R^^ and R'*^ are each independently a member selected from the group 
10 consisting of : 

H, C,^-alkyl and C,^alkylaryl, -CN; -NO2; cari)ocylic aryl, -CN; -NO2; or 

R" and R^** taken together with the N atoms they are independently attached 
form a 5-7 membered saturated, partially unsaturated or aromatic heterocyclic 
15 ring; or 

R^ and R^ taken together with the N atom to which they are attached form a 
5-8 membered saturated, partially unsaturated or aromatic heterocyclic ring 
containing 1-4 heteroatoms selected from N, O and S; 

20 

J is a direct link or is a member selected from the group consisting of: 

.N(-R>C(=0)-; -C(=0)-N(.RO-; -0-; -Ss -SO-; -SO^-; -CH^-; -N(-R>; and 
-N(-R^)-S02-; 

25 R^ is a member selected from the group consisting of: 

H; -C,^-alkyl; -Co^-alkyl-cari)ocyclic aryl; -(CHJ^^-S-e membered saturated, 
partially unsaturated or aromatic heterocyclic ring containing 1-^'t heteroatoms 
selected from N, O and S; -(CH2),^-C(=0)-0-CM-alkyl; and -(CHj),. 
,-C(=0).N(R^,R«»); 

30 

R^ and R* are each a member independently selected from the group consisting of: 
H and -C.^j-alkyl; 



35 



X is a member selected from the group consisting of: 
(a) phenyl substituted with 0-3 R** groups; 
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(b) naphthyl substituted with 0-3 R'* groups and 

(c) a 6-membered aromatic heterocyclic ring system containing 1-3 N 

5 atoms and having 0-3 ring atoms substituted with 0-3 R'* groups; and 

(d) an 8-10 membered fiised aromatic heterocyclic bicyclic ring system 
containing 1-4 heteroatoms selected from N, O and S and 0-3 ring 
atoms of the fiised heterocyclic bicyclic ring system are substituted 

10 with 0-3 R'* groups; 

R'* is a member independently selected fipom the group consisting of: 
Halo; CFj; -C,^-alkyl; carbocyclic aiyl; -Co^j-alkyl-CN; -0-R^; 
-Co.ralkyl-C(=0)-0-R^^ -C^^- alkyl-C(=0)-N(R^% R^O; -Co.ralkyl-N02; 

15 -Co.ralkyl-N(R^ R^; -Co.ralkyl-SO^N(R^ R^^); -C^^-alkyl-SO^-R'^ 

trihaloalkyl; -O-Q^-alkyl-O-R'n -Qz-alkyl-O-R'^ -O-C.^-alkyl- 
C(=0)-N(R^ R^^; -0«C,^-alkyl-C(0)-0-R^^ .C^2-alkyl-N(R^')-C(=0)-R'^ 
-Co.2-alkyl-N(-R'>S02.R'*; •CHj-NCR'O-CCO^R'* ;-CH2-N(R'>S02-R^; 
-(CHOo.,-NR^Tl^ -C(=0)-N(R^ai^; -NHCH^m-OR^,; -N(R*^-(CH,),. 

20 ,-OR'n -N(R'*>)-C(=0)-R^ -N(R'*^-SOrR'*; -C(=N(R'*^))-N(R^R'0; and a 

-(CH2W5-6 membered saturated, partially unsaturated or aromatic 
heterocyclic ring containing 1-4 heteroatoms selected fiom N, O and S; 

R*^ R^' and R^* are each independently a member selected from the group consisting 
25 of: 

H; -C^-alkyl; -Qz-alkyl-O-R^*; -C«-alkyl-N(.R'«, -R'«);-C,. 
4-aIkyl-carbocyclic aryl; -CM-alkyl-heterocyclic; and R" and R^, or R^' and 
R^ together with the N atom to which they are attached can form 5-8 
membered heterocyclic ring containing 1-4 heteroatoms selected from N, O 
30 and S which can be substituted with 0-2 R'* groups; 

R'* and R^^ are indepedently a member selected from the group of: 

H; halo; -C,^-alkyl, a carbocyclic aryl group ; a saturated, partially unsaturated 
or aromatic heterocyclic group; -C7^; -C(=0)-N(R'«)R'*; -C(=0)-OR^«; -NO2; 
35 -(CH2)p-NR^«R'«; -SO^NR^^R''; -S02R^ -CF,; and -(CH2),OR'«; 
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pis an integer of 0-2; 

R^* and R'** are each independently selected bom the group consisting of: 
5 H; C,^-alkyl and -C<v4-alkyl-carbocyclic aryl; 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 

10 In certain aspects of this invention, compounds are provided which are useful 

as diagnostic reagents. In another aspect, the present invention includes 
pharmaceutical compositions comprising a pharmaceutically effective amount of the 
compounds of this invention and a pharmaceutically acceptable canrier. In yet another 
aspect, the present invention includes methods comprising using the above 

15 compounds and phannaceutical compositions for preventing or treating disease states 
characterized by undesired thrombosis or disorders of the blood coagulation process 
in mammals, or for preventing coagulation in stored blood products and samples. 
Optionally, the methods of this invention comprise administering the pharmaceutical 
composition in combination with an additional therapeutic agent such as an 

20 antithrombotic and/or a thrombolytic agent and/or an anticoagulant. 

Detailed Description of the Invention 
Pgfinitiong 

25 In accordance with the present invention and as used herein, the following 

terms are defined with the following meanings, unless explicitly stated otherwise. 

The term '*alkenyl" refers to a trivalent straight chain or branched chain 
unsaturated aliphatic radical. The term "alkinyl" (or "alkynyl") refers to a straight or 
30 branched chain aliphatic radical that includes at least two carbons joined by a triple 
bond. If no number of carbons is specified alkenyl and alkinyl each refer to radicals 
having from 2-12 carbon atoms. 

The term "alkyl" refers to saturated aliphatic groups including straight-chain, 
35 branched-chain and cyclic groups having the number of carbon atoms specified, or if 
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no number is specified, having up to 12 carbon atoms. The term "cycloalkyl" as used 
herein refers to a mono-, bi-, or tricyclic aliphatic ring having 3 to 14 carbon atoms 
and preferably 3 to 7 carbon atoms. 

. 5 As used herein, the terms "carbocyclic ring structure " and " C^i^ carbocyclic 

mono, bicyclic or tricyclic ring structure" or the like are each intended to mean stable 
ring structures having only carbon atoms as ring atoms wherein the ring structure is a 
substituted or unsubstituted member selected from the group consisting of: a stable 
monocyclic ring which is aromatic ring ("aryl") having six ring atoms; a stable 

10 monocyclic non-aromatic ring having from 3 to 7 ring atoms in the ring; a stable 
bicyclic ring structure having a total of from 7 to 12 ring atoms in the two rings 
wherein the bicyclic ring structure is selected from the group consisting of ring 
structures in Mdiich both of the rings are aromatic, ring structures in which one of the 
rings is aromatic and ring stmctures in which both of the rings are non-aromatic; and a 

15 stable tricyclic ring structure having a total of from 10 to 16 atoms in the three rings 
wherein the tricyclic ring structure is selected fix)m the group consisting of: ring 
structures in which three of the rings are aromatic, ring structures in which two of the 
rings are aromatic and ring structures in which three of the rings are non-an>matic. In 
each case, the non-aromatic rings when present in the monocyclic, bicyclic or tricyclic 

20 ring structure may independently be saturated, partially saturated or fully saturated. 
Examples of such carbocyclic ring structures include, but are not limited to, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, adamantyl, cyclooctyl, 
[3.3.0]bicyclooctane, [4.3.0]bicyclononane, [4.4.0]bicyclodecane (decalin), 
2.2.2]bicyclooctane, fluorenyl, phenyl, naphthyl, indanyl, adamantyl, or 

25 tetrahydronaphthyl (tetralin). Moreover, the ring structures described herein may be 
attached to one or more indicated pendant groups via any carbon atom which results 
in a stable structure. The term "substituted" as used in conjunction with carbocyclic 
ring structures means that hydrogen atoms attached to the ring caibon atoms of ring 
structures described herein may be substituted by one or more of the substituents 

30 indicated for that structure if such substitution(s) would result in a stable compound. 

The term "aryl" which is included with the term "carbocyclic ring structure", 
refers to an unsubstituted or substituted aromatic ring, substituted with one, two or 
three substituents selected from loweralkoxy, loweralkyl, loweralkylamino, hydroxy, 
35 halogen, cyano, hydroxyl, mercapto, nitro, thioalkoxy, carboxaldehyde. carboxyl, 
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carboalkoxy and caiboxamide, including but not limited to carbocyclic aiyl, 
heterocyclic aryl, and biaryl groups and the like, all of which may be optionally 
substituted. Preferred aiyl groups include phenyl, halophenyl, loweralkylphenyl, 
napthyl, biphenyl, phenanthrenyl and naphthacenyl. 

5 

The term "arylalkyl" which is included with the term "carbocyclic aryl" refers 
to one, two, or three aryl groups having the number of carbon atoms designated, 
appended to an alkyl group having the number of carbon atoms designated. Suitable 
arylalkyl groups include, but are not limited to, benzyl, picolyl, naphthyhnethyl, 
10 phenethyl, benzyhydryl, trityl, and the like, all of which may be optionally substituted. 

As used herein, the term "heterocyclic ring" or "heterocyclic ring system" is 
intended to mean a substituted or unsubstituted member selected from the group 
consisting of stable monocyclic ring having from 5-7 members in the ring itself and 

15 having from 1 to 4 hetero ring atoms selected from the group consisting of N, O and 
S; a stable bicyclic ring structure having a total of from 7 to 12 atoms in the two rings 
wherein at least one of the two rings has from 1 to 4 hetero atoms selected from N, O 
and S, including bicyclic ring structures wherein any of the described stable 
monocyclic heterocyclic rings is fused to a hexane or benzene ring; and a stable 

20 tricyclic heterocyclic ring structure having a total of from 1 0 to 1 6 atoms in the three 
rings wherein at least one of the three rings has from 1 to 4 hetero atoms selected from 
the group consisting of N, O and S. Any nitrogen and sulfur atoms present in a 
heterocyclic ring of such a heterocyclic ring structure may be oxidized. Unless 
indicated otherwise the terms "heterocyclic ring" or "heterocyclic ring system" 

25 include aromatic rings, as well as non-aromatic rings which can be saturated, partially 
saturated or fiilly saturated non-aromatic rings. Also, unless indicated otherwise the 
term "heterocyclic ring system" includes ring structures wherein all of the rings 
contain at least one het^o atom as well as structures having less than all of the rings 
in the ring structure containing at least one hetero atom, for example bicyclic ring 

30 structures wherein one ring is a benzene ring and one of the rings has one or more 
hetero atoms are included within the term "heterocyclic ring systems" as well as 
bicyclic ring stmctures wherein each of the two rings has at least one hetero atom. 
Moreover, the ring structures described herein may be attached to one or more 
indicated pendant groups via any hetero atom or carbon atom which results in a stable 

35 structure. Further, the term "substituted" means that one or more of the hydrogen 
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atoms on the ring carbon atom(s) or nitrogen atom(s) of the each of the rings in the 
ring structures described herein may be replaced by one or more of the indicated 
substituents if such replacement(s) would result in a stable compound. Nitrogen 
atoms in a ring structure may be quatemized, but such compounds are specifically 
5 indicated or are included within the tenn "a phaimaceutically acceptable salt" for a 
. particular compound. When the total number of O and S atoms in a single 

heterocyclic ring is greater than 1, it is preferred that such atoms not be adjacent to 
one another. Preferably, there are no more that 1 O or S ring atoms in the same ring 
of a given heterocyclic ring structure. 

10 

Examples of monocylic and bicyclic heterocylic ring systems, in alphabetical 
order, are acridinyl, azocinyl, benzimidazolyl, benzofiiranyl, benzothiofiiranyl, 
benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrazolyl^ 
benzisoxazolyl, benzisothiazolyl, benzimidazalinyl, carbazolyl, 4aH-carbazolyl, 

1 5 carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, 2H,6H- 1 ,5,2- 
dithiazinyl, dihydrofuro[2,3-b]tetrahydrofuran, furanyl, furazanyl, imidazolidinyl, 
imidazolinyl, imidazolyl, IH-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, 
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyU isoquinolinyl 
(benzimidazolyl), isothiazolyl, isoxazolyl, moipholinyl, naphthyridinyl, 

20 octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 
l,2,S-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl, 
pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, 
phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl, 
purinyl, pyranyl, pyrazinyl, pyroazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, 

25 pryidooxazole, pyridoimidazole, pyridothiazole, pyridinyl, pyridyl, pyrimidinyl, 
pyrrolidinyi, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, qumolinyl, 
4H-quinolizinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, 
tetrahydroisoquinolinyl, tetrahydroquinolinyl, 6H-l,2,5-thiadazinyl, 
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, 

30 thianthrenyl, thiazolyl, thienyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, 

thiophenyl, triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and 
xanthenyl. Preferred heterocyclic ring structures include, but are not limited to, 
pyridinyl, furanyl, thienyl, pyrrolyl, pyrazolyl, pyrrolidinyi, imidazolyl, indolyl, 
benzimidazolyl, lH*indazolyl, oxazolinyl, or isatinoyl. Also included are fused ring 

35 and spiro compounds containing, for example, the above heterocylic ring structures. 
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As used herein the terra "aromatic heterocyclic ring system" has essentially the 
same definition as for the monocyclic and bicyclic ring systems except that at least 
one ring of the ring system is an aromatic heterocyclic ring or the bicyclic ring has an 
5 aromatic or non-aromatic heterocyclic ring fused to an aromatic carbocyclic ring 
structure. 

The terms "halo" or "halogen" as used herein refer to CI, Br, F or I 
substituents. The term "haloalkyl", and the like, refer to an aliphatic carbon radicals 
10 having at least one hydrogen atom replaced by a CI, Br, F or I atom, including 

mixtures of different halo atoms. Trihaloalkyl includes trifluoromethyl and the like as 
preferred radicals, for example. 

The term "methylene" refers to -CH2-. 

15 

The term "pharmaceutically acceptable salts" includes salts of compounds 
derived from the combination of a compound and an organic or inorganic acid. These 
con:q)ounds are useful in both free base and salt form. In practice, the use of the salt 
fomfi amounts to use of the base form; both acid and base addition salts are within the^ 
20 scope of the present invention. 

"Pharmaceutically acceptable acid addition salt'* refers to salts retaining the 
biological effectiveness and properties of the free bases and which are not biologically 
or otherwise undesirable, formed with inorganic acids such as hydrochloric acid, 
25 hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, and organic 
acids such as acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, 
maleic acid, malonic acid, succinic acid, fiunaric acid, tartaric acid, citric acid, 
benzoic acid, cinnamic acid, mandelic acid, methancsulfonic acid, ethanesulfonic 
acid, p-toluenesulfonic acid, salicyclic acid and the like. 

30 

'Tharmaceutically acceptable base addition salts" include those derived from 
inorganic bases such as sodium, potassium, lithium, ammonium, calcium, magnesium, 
iron, zinc, copper, manganese, aluminum salts and the like. Particularly preferred are 
the ammonium, potassium, sodium, calcium and magnesium salts. Salts derived from 
35 pharmaceutically acceptable organic nontoxic bases include salts of primary. 
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secondary, and tertiary amines, substituted amines including naturally occurring 
substituted amines, cyclic amines and basic ion exchange resins, such as 
isopropylamine, trimethylamine, diethylamine, triethylamine, tripropylamine, 
ethanolamine, 2-diethylaminoethanol, trimethamine, dicyclohexylamine, lysine, 
5 arginine, histidine, caffeine, procaine, hydrabamine, choline, betaine, 

ethylenediamine, glucosamine, methylglucamine, theobromine, purines, piperizine, 
piperidine, N-ethylpiperidine, polyamine resins and the like. Particularly preferred 
organic nontoxic bases are isopropylamine, diethylamine, ethanolamine, 
trimethamine, dicyclohexylamine, choline, and caffeine, 

10 

'^Biological property" for the purposes herein means an in vivo effector or 
antigenic function or activity that is directly or indirectly performed by a compound of 
this invention that are often shown by in vitro assays. Effector functions include 
receptor or Ugand binding, any enzyme activity or enzyme modulatory activity, any 
15 carrier binding activity, any hormonal activity, any activity in promoting or inhibiting 
adhesion of cells to an extracellular matrix or cell surface molecules, or any structural 
role. Antigenic functions include possession of an epitope or antigenic site that is 
capable of reacting with antibodies raised against it. 



20 In the compounds of this invention, carbon atoms bonded to four non-identical 

substituents are as3munetric. Accordingly, the compounds may exist as 
diastereoisomers, enantiomers or mixtures thereof. The syntheses described herein 
may employ racemates, enantiomers or diastereomers as starting materials or 
intermediates. Diastereomeric products resulting from such syntheses may be 

25 separated by chromatographic or crystallization methods, or by other methods known 
in the art. Likewise, enantiomeric product mixtures may be separated using the same 
techniques or by other methods known m the art. Each of the asymmetric carbon 
atoms, when present in the compounds of this invention, may be in one of two 
configurations (R or S) and both are within die scope of the present invention. 

30 

Preferred Embodiments 

In a preferred embodiment the present invention provides a compound 
according to the formula: 

A-Q-D-E-G-J-X 

35 wherein: 
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A is selected Scorn: 

(a) CrQ-alkyl; 

0>) Cj-Cg-cycloalkyl; 

(c) -N(R',R^), N(R',R^-C(=NRO., N(R',R^K(=NR^>N(R>, R'- 
C(=NR% R*-C(=NR')-N(R>; 

(d) phenyl, which is independently substituted with 0-2 R substitutuents; 

(e) naphthyl, which is independently substituted with 0-2 R substitutuents; 

and 



(f) a monocyclic or fused bicyclic heterocyclic ring system having from 5 
15 to 10 ring atoms, wherein 1-4 ring atoms of the ring system are 

selected from N, O and S, and wherein the ring system may be 
substituted with 0-2 R substitutuents; 

R is selected from: 

20 H, halo, -CN, ^CO^R^ -C(=0)-N(R\ R^), -<CH2)„-C02R'. -iCH^- 

C(=0)-N(R', R^, .NO,. -SO^NCR', R^), -SO,R', .(CH2)J^'R^ -(CH^L- 
C(=NR^).R\ .(CH2)„-C(=NR>N(R\R^), -(CH^), W).CeNR>N(R* Jl^), - 
(CHJ^NR'- Cj^heterocyclics, Ci^alkyl, C^^alkenyl, Cj^alkynyl, Cj. 
gcycloalkyl, Cj^alkylCj^cycloalkyl, -CF3, -0R^ and a 5-6 membered 

25 heterocyclic system containing from 1-4 heteroatoms selected from N, O and 

S, wherein from 1-4 hydrogen atoms on the heterocyclic system may be 
independently replaced with a member selected from the group insisting of 
halo. C.-C^-alkyl, CN-C.^alkyl, -Q^alkenyl, -Q^alkynyl, -C^cycloalkyl, 
-Co^alkylCj^gCycloalkyl and -NO2; 

30 

m is an integer of 0-2; 

R\ R^ R^ and R"* are independently selected from the group consisting of: 

H, -ORS -N(-RS -R^), -C,^alkyl. -C^^alkenyl, -C^^alkynyl, -C3^cycloaIkyl, 
35 -C^^alkylCj^cycloalkyl, -Co^alkylphenyl and -C^^alkylnaphthyl, wherein from 
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1-4 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties 
may be independently replaced with a member selected from the group 
consisting of halo. -C.^alkyl, -Cj^alkenyl, -Cj^alkynyl, -Cj^cycloalkyl, 
-Co^alkylCj^cycloalkyl, -CN, and -NOj; or 

5 

and R^, or R^ and R^ taken together can form a 3-8 membered cycloalkyl or 
a heterocyclic ring system, wherein the heterocyclic ring system may have 
from 3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain 
from M heteroatoms selected from N, O and S, wherein from 1-4 hydrogen 
10 atoms on the heterocyclic ring system may be independently replaced with a 

member selected from the group consisting of halo, C,-C4-alkyl, -CN -C,. 
^alkyl, -Cj^^alkenyl, -C^^salkynyl, -Cj^cycloalkyl, -Co^alkylC^cycloalkyl and - 

R^ and R^ are independently selected from the group consistmg of: 

H, -CMalkyl, -Q^alkenyl, -Q^salkynyl, -C^^cycloalkyl, -Co^alkylCj. 
gcycloalkyl, -C<^alkylphenyl and -Co^alkyhiaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
indq)endently replaced with a member selected from the group consisting of 
halo, -CMalkyl, -Q^kenyl, -Q^alkynyl, -C3.8cycloalkyl, -Co^alkylC,. 
gcycloalkyl, -CN, and -NOj; or 

R' and R^ taken together can form a 3-8 membered cycloalkyl or a 
heterocyclic ring system, wherein the heterocyclic ring system may have from 
3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain from 
1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms 
on the heterocyclic ring system may be independently replaced with a member 
selected from the group consisting of halo, Cj-C^-alkyl, -CN -C,^alkyl, -C2. 
galkenyl, -Ca^Ikynyl, -Cj^cycloalkyl, -Co^alkylC^cycloalkyl and -NO^; 
30 

Q is a member selected from the group consisting of: 

a direct link, -CH^-, -C(=0)-, -0-, -N(R')-, -N(R')CH2-, - CHjN(R') - 
C(=NR^)-, -C(=0)-N(R')-, -N(R>C(=0)-, -S-, -SO-, -SO^-, -SO,-N(R> and - 
N(R>S02-; 



15 



20 



35 
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is selected from: 

H, -CMalkyl, -Q^alkenyl, -Cj^alkynyl, -Cj^cycloalkyl. -Co^alkylCj, 
gcycloalkyl, -Co^alkylphenyl and -Co^alkylnaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
5 independently replaced with a member selected from the group consisting of 

halo, -C,^alkyl. -Q^alkenyl, -Q^alkynyl, -Cj^cycloalkyl, -Co^alkylC,. 
gcycloalkyi, -CN, and -NO2; 

D is a direct link or is a member selected from the group consisting of: 
1 0 (a) phenyl, which is independently substituted with 0-2 R*' substitutuents; 

(b) naphthyl, which is independently substituted with 0-2 R" 
substitutuents; and 

15 (c) a monocyclic or fused bicyclic heterocyclic ring system having from 5 

to 10 ring atoms, wherein 1-4 ring atoms of the ring system are 
selected from N, O and S, and wherein the ring system may be 
subsituted from 0-2 R^* substitutuents; 

20 R^" is selected from: 

halo, -C,^alkyl, -Cz^alkenyl, -Cj^alkynyl, -C3.8cycloalkyl, -Co^alkylCj. 
gcycloalkyl, -CN, -NO^, -{CHANR^R'*, -(CH^XCO^R'', -(CHj^CONR^R^', 
-S02NR^R'\ -SOjR^ -CF3, 'OR'\ and a 5-6 membered aromatic heterocyclic 
system containing from 1-4 heteroatoms selected from N, O and S, wherein 

25 from 1-4 hydrogen atoms on the aromatic heterocyclic system may be 

independently replaced with a member selected from the group consisting of 
halo, -C,^alkyl, -Q^kenyl, -Ci^alkynyl, -Cj^cycloalkyl, -C^MalkylC,. 
gCycloalkyl, -CN and -NOj. 

30 R^ and R^* are independently selected from the group consisting of: 

H, -C.^alkyl, -C^^alkenyl, -Q^lkynyl, -Cj^gcycloalkyl, -Co^alkylC,. 
gCycloalkyl, -Co^alkylphenyl and -Co^alkylnaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of 
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halo, -Ci^alkyl, -C^^salkenyl, -Cj^alkynyl, -Cj^cycloalkyl, -Co^alkylC^ 
gcycloalkyl, -CN and -NOj; 

n is an integer of 0-2; 

5 

E is a direct link or a member selected from the group consisting of: 

.C,.,.alkyl., -O-, -SO-, ^0^-, -Co.ralkyl-C(=0), -C^ralkyUC(=0>N(-R*)- 
C^,-alkyl-, -C^,-alkyl'N(-R')-C(=0)-Co.ralkyK -N(-R')-C(=0).N(-R«)- and 
-Co.,-alkyl-N(-RV; 
0 I 
R" is a member selected from the group consisting of: 

H; -C,^-alkyl; -Co^-alkylaiyl; -Co^-allqrl-heteroaiyl; -C,^.aIkyl-C(=0)-OH, 
-C,^-alkyl.C(=0).0-CM-alkyl, and -CM-alkyl.C(=0)-N(.R^ -R*); 



15 R^** and R^^ are each a member independently selected from the group consisting of: 
H, -C,^-alkyl, -Co^-aikyl-aiyl; -Co^-alkyl-heterocyclic group, and R^** and R* 
together with the N atom to which they are attached can form a S*8 membered 
heterocyclic ring containing 1-4 heteroatoms selected from N, O and S, 
wherein the heterocyclic ring may be substituted with 0-2 R'^ groups; 

20 

R'"^ is a member selected from the group consisting of: 

Halo; -Ci^-alkyl; -CN. -NO^; -C(=0)-N(-R^ -R^; .C(=0).OR'^; 
.(CH2),-N(.R^ -R^O; -SOrN(-R^ -R^; -SO^R^^ .CF3 and -(CH,VOR^^; 

25 R^^ and R^ are each independently a membo- selected from the group consisting of: 
H; -C,^-alkyI and -C^-alkyl-aryl; 

q is an integer of 0-2; 

30 G is a member selected from the group consisting of: 

(a) C^-alkenyl or Cj^g-cycloalkenyl, wherein the alkenyl and cycloalkenyl 
attachment points are the alkenyl carbon atoms and wherein C^-alkenyl 
or Cj^-cycloalkenyl are substituted with 0-4 R^** groups; 
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(b) a phenylene group wherein the ring carbon atoms of the phenylene 
group are substituted with 0-4 R'** groups; 

(c) a 3-8 membered a saturated, partially unsaturated or aromatic 
monocyclic- heterocyclic ring system containing 1-4 heteroatoms 

5 selected from N, O and S, wherein 0-4 ring atoms of the heterocyclic 

ring may be substituted with 0-4 R^"* groups; and. 



(d) an 8-10 membered fused heterocyclic bicyclic ring system, containing 
1-4 heteroatoms selected from N, O and S, wherein 0-4 ring atoms of 
10 the fused bicyclic ring system may be substituted with 0-4 R'** groups; 



R^' is a member selected from the group consisting of: 

H, halo; C,.,-alkyl, caibocylic aiyl, -CN; -NO^; -iCH^^-mL^'^; 
-SO^NR'^R^'; -SOjR^^ -CF3; -(CHJo^-OR'*'; .0-(CH2),^0R^^; -O-CCH^),. 
15 ,-C(==0)-0-R'^ 

•0-(CH,).^-C(<))-N(R^^,R^;-N(R^>(CH3).^^^^ 
-N(R^0-{CH2),^-N(R^R^^); -C(=0).N(R^^^^; 

-N(R^XCH2).^-C(K))-N(R^R^<*); -N(-(CH,),^-OR^^,; -N(R^>(CH2).^-OR"; 
-N{R'>C(=0)-R"; -N(R^>SOrR"; -(CH0^.C(=O)-O.R^*^ -(CH^ 

20 ,-C(=0)-N(R",R^; -(CH,WC(=NR^^)-N(R^R^; 

-(CH^o^-N(R^')C(=NR")-N(R^R*^; and -(CH,)^.N(.R^- group attached 
directly by its nitrogen atom to a carbon atom of a 5 to 6 membered saturated, 
partially unsaturated or aromatic heterocyclic ring containing 1-4 heteroatoms 
selected from N, O and S, and a -(CHj)^^- group attached to a 5-6 membered 

25 saturated, partially unsaturated or aromatic heterocyclic ring containing 1-4 

heteroatoms selected from N, O and S; 

R^*, R", R^ and R** are each independently a member selected from the group 
consisting of: 

30 H. C,^-alkyl and C,^alkylaryl, -CN; -NO^; carbocylic aryl, -CN; -NO^; or 

R^** and R^** taken together with the N atoms ther are independently attached 
form a 5-7 membered saturated, partially unsaturated or aromatic heterocyclic 
ring; or 
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R" and taken together with the N atom to which they are attached form a 
S-8 membered saturated, partially unsaturated or aromatic heterocyclic ring 
containing 1-4 heteroatoms selected from N, O and S; 

5 J is a direct link or is a member selected from the group consisting of: 

-N(-R')-C(=0)s -CCO^NC-R^; -O-; -S-; -SO-; -SO^; -CH^-; -N(-R^s and 
-N(.RO-S0r; 

R^ is a member selected from the group consisting of: 
10 H; -C,^-alkyl; -C<M-alkyl-carbocyclic aryl; -(CHJo^-S-e membered saturated, 

- partially unsaturated or aromatic heterocyclic ring containing 1 -4 heteroatoms 
selected from N, O and S; -(CH2),^-C(=0)-0-C,^-alkyl; and -(CHj)!. 
«.C(=0).N(R^R«); 

1 5 R^ and R** are each a member independently selected from the grqup consisting of: 
H and -C,^-alkyl; 



X is a member selected from the group consisting of: 

(a) phenyl substituted with 0-3 R'^ groups; 

20 

(b) ns^shthyl substituted with 0-3 R'* groups and 



a 6-membered aromatic heterocyclic ring system containing 1-3 N 
atoms and having 0-3 ring atoms substituted with 0-3 R** groups; and 

an 8-10 membered fused aromatic heterocyclic bicyclic ring system 
containing 1-4 heteroatoms selected from N, O and S and 0-3 ring 
atoms of the frised heterocyclic bicyclic ring system are substituted 
with 0-3 R'* groups; 

R** is a member independently selected from the group consisting of: 
Halo; CF3; -C,^-alkyl; carbocyclic aryl; -Co.2-alkyl-CN; -O-R^; 
-Co.ralkyl-C(=0)-0-R'^ -C^.^ alkyl-C(=0)-N(R'^ R^); -Ccralkyl-NO^; 
-Co.2-alkyl-N(R^ R^O; -Co.ralkyl-S02-N(R^% R^); -Co^ralkyl-SO^-R'^ 
35 trihaloalkyl; -0-Co.2-aIkyl-0-R^; -Ccz-alkyl-O-R^; -O-C.^-alkyl- 



25 



(c) 



(d) 
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C(=0)-N(R^ R^); -0-C,^-aIkyl-C(=0)-0-R'^ -Co,2-alkyI-N(R'0-C(=0)-R'^ 
-Co.2-alkyl-N(-R^').SO,-R''; -CH2.N(R^0-C(=O)-R'' ^^H^^-NiR^^SOrR''', 
-(CH,WNR^^^ -C(=0).N(R^R^; .N(-(CH,),^-OR^^),; -NCR'^CH^),. 
^-OR^ -N(R'°)«C(=0)-R^; -NCR'^^-SO^-R^; -C(=N(R'^).N(R2*^^); and a 
S -(CH2)o^-S-6 membered saturated, partially unsaturated or aromatic 

heterocyclic ring containing M heteroatoms selected from N, O and S; 

R^^ R^^ and R^^ are each independently a member selected from the group consisting 
of: 

10 H; -C,^-alkyl; <;o.ralkyl-0-R'»; -Co.2-aIkyI.N(-R»«, -R'«);-C,. 

4-allQrl-carbocyclic aryl; -C,^-alkyl-heterocyclic; and R'® and R^*, or R^* and 
R^ together with the N atom to which they are attached can form 5-8 
membered heterocyclic ring containing 1-4 heteroatoms selected from N, O 
and S which can be substituted with 0-2 R'" groups; 

15 

R** and R^* are indepedently a member selected from the group of: 

H; halo; -C,^-alkyl, a carbocyclic aryl group ; a saturated, partially unsaturated 
or aromatic heterocyclic group; -CN; -C(==O)-N(R'0R^*; -C(=0)-OR^«; -NOj; 
-(CH2)p-NR'«R^«; -SOjNfR'^'*; -SO^R'*; -CF3; and -{CH^^O^^ 

20 

p is an integer of 0-2; 

R^* and R^* are each independently selected from the group consisting of: 
H; C,^-alkyl and -Co^-alkyl-carbocyclic aryl; 

25 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof 



In a further preferred embodiment the present invention provides a compound 
30 according to the formula: 

A-Q-D-E^-J-X 

wherein: 

A is selected from: 

(a) CrQ-alkyl; 
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(b) Cj-Cg-cycloalkyl; 

(c) -N(R',R^ N(R',R^).C(=NR>, N(R\R^).C(=NR^).N(R>, R'- 
C(=NR>, R'-C(=NR>N(ROs 

(d) phenyl, which is independently substituted with 0-2 R substitutuents; 

(e) naphthyl. which is independently substituted with 0-2 R substitutuents; 



(0 monocyclic or fiised bicyclic heterocyclic ring system having fix>m 5 to 
10 ring atoms, wherein 1-4 ring atoms of the ring system are selected 
from N, O and S, and wherein the ring system may be substituted with 
0-2 R substitutuents; 



15 



R is selected from: 

H, halo, -CN, ^CO,R\ -C(=0)-N(R', R^), -(CH^„-C02R^ -(CH^„- 
C(=0)-N(R', R^), .NO2, -SO^NCR', R^), ^SO^R'. -(GHJJSIR^R^ -(CH^)^- 
C(=NR^)-R', -(CHj)„-C(=NR')-N(R\R^ -(CH2L-N(R>C(=NR')-N(R',R^), - 

20 (CHJ JsIR'- group attached to a 3-6 membered heterocylic ring having from 1 

to 3 heteroatoms selected from the group consisting of N, O and S, -C^alkyl, 
-Cj^alkenyl, -Q^fialkynyl, -Ca^gcycloalkyl, -Co^alkylCa^cycIoalkyl, -CF3, -OR^ 
and a 5-6 membered heterocyclic aromatic or partially saturated system, 
including imidazoline, containing from 1-4 heteroatoms selected from N, O 

25 and S, wherein from 1-4 hydrogen atoms on the heterocyclic system may be 

indq)endently replaced with a member selected from the group consisting of 
halo, -methyl, -Q-Q-alkyl. -CN, -Q^alkenyl, -Q^aUcynyl, -C^cycloalkyl, 
-CoujalkylQ^cycloalkyl and -NO/, 

30 m is an integer of 0-2; 

R*, R\ R^ and R"* are independently selected from the group consisting of: 

H, -OR^ -N(-R^ -R^), -Cj^alkyl, -C^^alkenyl, -Q^alkynyl, .C3^cycloalkyl, 
-Co^alkylCj^cycloalkyl, -Co^alkylphenyl and -Co^alkylnaphthyl, wherein from 
35 I -4 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties 
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may be independently replaced with a member selected from the group 
consisting of halo, -C.^alkyl. -Q^alkenyl. -C^^alkynyl, -C,^cycloalkyl, 
-C(walkylCi^cycloalkyl, -CN. and -NO2; or 

5 and R^ or and R^ taken together can form a 3-8 membered cycloalkyl or 

a heterocyclic ring system, wherein the heterocyclic ring system may have 
from 3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain 
fit>m 1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen 
atoms on the heterocyclic ring system may be independently replaced with a 
1 0 member selected fix)m the group consisting of halo, C,-C4-alky 1, -CN -C,. 

4alkyl, -Cj^alkenyl, -Q^alkynyl, -Cj^jcycloalkyl, -Co^alkylC„cycloalkyl and - 
NO2; 

R^and R^ are independently selected from the group consisting of: 
15. H, -Cj^alkyl, -C^^alkenyl, -Q^alkynyl, -Cj^gCycloalkyl, -Co^alkylC^. 

gcycloalkyl, -Co^alkylphenyl and -C<Halkyhiaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
indq>endently replaced with a memb^ selected from the group consisting of 
halo, -Cj^alkyl, -Cj^alkenyl, -Cj^alkynyl, -Cj^cycloalkyl, -C^MalkylCj. 
20 gcycloalkyl, -CN, and -NOj; or 

R* and R* taken together can form a 3-8 membered cycloalkyl or a 
heterocyclic ring system, wherein the heterocyclic ring system may have from 
3 to 10 ring atoms, with I to 2 rings being in the ring system and contain from 
25 1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms 

on the heterocyclic ring system may be independently replaced with a member 
selected from the group consisting of halo, C,-C4-alkyl, -CN -C,^alkyl, -Cj. 
<jalkenyl, -Cj^alkynyl, -C^cycloallqrl, -Co^alkylCj^cycloalkyl and -NO2; 

30 Q is a member selected from the group consisting of: 

a direct link, -CH^-, -C(=0)", -0-, -NH-, -NMe-. -NHCH^-, -NMeCH^-, - 
CH2NH-, -C(=NH)-, -C(=0)-NH-, -NH-C(=0)-, -CH^NMe-, -C(=NMe)-; 

D is a direct link or is a member selected from the group consisting of: 

35 (a) phenyl, which is independently substituted with 0-2 R'* substitutuents; 

( 
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(b) naphthyl, which is independently substituted with 0-2 R*' 
substitutuents; and 

a monocyclic or fused bicyclic heterocyclic ring system having from 5 
5 to 1 0 ring atoms, wherein 1 -4 ring atoms of the ring system are 

selected from N, O and S, and wherein the ring system may be 
subsituted from 0-2 R^* substitutuents; 

R'" is selected from: 

1 0 halo, -CMalkyI, -Q^alkenyl, -Cj^alkynyl, -Cj^cycloalkyl, -Co^alky IC3. 

gcycloalkyl -CN. -NO^. .(CH2)„NR^R^ -(CHj),C02R^ -(CHACONR^^ 
-S02NR^R^ -SOjR^ -CF3, -OR^ and a 5-6 membered aromatic heterocyclic 
system containing from M heteroatoms selected from N, O and S, wherein 
from 1-4 hydrogen atoms on the aromatic heterocyclic system may be 

15 independently replaced with a member selected from the group consisting of 

halo, -C^alkyl, -Q^alkenyl, -Q^alkynyl, -Cj^cycloalkyl, -Co^alkylCj. 
gcycloalkyl, -CN and -NOj. 

R^ and R^ are independently selected from the group consisting of: 
20 H, -Cj^alkyl, -Cj^alkenyl, -Cj^alkynyl, -Cj^ycloalkyl, -C^MalkylC,. 

gcycloalkyi, -Co^alkylphenyl and -Co^alkylnaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of 
halo, -Cj^alkyl, -Cj^alkenyl, -Cz^alkynyl, -Cj^cycloalkyl, -Co^alkylCj. 
25 gcycloalkyl, -CN and -NOj; 



n is an integer of 0-2; 

E is a member selected from the group consisting of: 
30 a direct link, -0-, -NH-, -CH^NH-, -NHCHj-, -NMe-, -NH-C(=0)-NH-, - 

C(=0)-NH-, -NH.C(=0)-; 



35 



G is a member selected from the group consisting of: 

(a) a Cj-alkenyl group or a Cj^-cycloalkenyl group, wherein the alkenyl 
group and cycloalkenyl group attachment points are the alkenyl carbon 
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atoms and wherein the Cj-alkenyl group or Cj^-cycloalkenyl group is 
substituted with (M R'"* groups; 

(b) a phenylene group wherein the ring carbon atoms of the phenylene 
5 group are substituted with 0-4 R"* groups; 

(c) a 3-8 membered a saturated, partially unsaturated or aromatic 
monocyclic- heterocyclic ring system containing M heteroatoms 
selected from N, O and S, wherein 0-4 ring atoms of the heterocyclic 

10 ring may be substituted with 0-4 R'"* groups; and, 

(d) an 8- 10 m^bered fused heterocyclic bicyclic ring system, containing 
1-4 heteroatoms selected from N, O and S, wherein 0-4 ring atoms of 
the fused bicyclic ring system may be substituted with 0-4 R" groups; 

15 

R*** is a member selected from the group consisting of: 

H, halo; C,^alkyl, carbocylic aryl, -CN; -NO^; -(CH^WNR^^R^; 
-SOjNR^R"; -SO^''^; -CF3; -(CH,)o^-OR^^; ^0-(CH2),^0R^; -O-iCH^ 
rC(=0)-0-R"; 

20 -0-(CH2),^-C(=0)-N(R^Jl^; -N(R^'HCH2),^-OR^; 

-N(R^^).(CH2),^-N(R",R^; -CCO^NCR^R^**); 

-N(R^»)-(CH,),^.C(=0)-N(R^^R^^; -N(.(CH,),^-OR^^; -N(R^^)-(CH,),^-OR^-; 
-N(R^>C(=0).R"; -N(R^«)-SO,-R^^ -(CH,)c^>C(=0)-0-R^^ -(CH^V 
,-C(=0)-N(R^R^^; -(CH,)(«-C(=NR^^)-N(R^Jl^); 

25 -(CH,)^-N(R^»)CeNR^^)-N(R^,R^); and a .{CH,WN(R^^) group wich is 

attached via the nitrogen atom to a carbon atom of a 5 to 6 membered 
saturated, partially unsaturated or aromatic heterocyclic ring containing 1-4 
heteroatoms selected from N, O and S, and a '(CH2)^- group attached to a 5-6 
membered saturated, partially unsaturated or aromatic heterocyclic ring 

30 containing 1-4 heteroatoms selected from N, O and S; 

R^', R^, R^^ and R"*** are each independently a member selected from the group 
consisting of: 

H, C,^-alkyl and C,^-alkylaiyl, -CN; -NOj; carbocylic aryl, -CN; -NOj; or 
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R" and R" taken together with the N atoms ther are independently attached 
form a 5-7 membered saturated, partially unsaturated or aromatic heterocyclic 
ring; or 

5 R*** and R^ taken together with the N atom to which they are attached form a 

5-8 membered saturated, partially unsaturated or aromatic heterocyclic ring 
containing 1-4 heteroatoms selected from N, O and S; 

J is a member selected from the group consisting of: 
10 a direct Hnk, -0-, -NH-, -NMe-. -C(=0)-NH-, .NH.C(=0)s 

X is a member selected from the group consisting of: 
(a) phenyl substituted with 0-3 R'^ groups; 

15 (b) naphthyl substituted with 0-3 R*' groups and 

(c) a 6-membeFed aromatic heterocyclic ring syston containing 1-3 N 

atoms and having 0-3 ring atoms substituted with 0-3 R*'' groups; and 

20 (d) an 8-10 membered fused aromatic heterocyclic bicyclic ring system 

containing 1-4 heteroatoms selected from N, O and S and 0-3 ring 
atoms of the fused heterocyclic bicyclic ring system are substituted 
with 0-3 R'' groups; 

25 R*^ is a member independently selected from the group consisting of: 

Halo; CF3; -C,^-alkyl; carbocyclic aryl; -C^ralkyl-CN; -O-R'"; -Co.2-alkyl- 
C(=0)-0-R^; -Co.2- alkyl-C(=0)-N(R^ R^; -C^-alkyl-NO^; -C^^-alkyl- 
N(R^ R^O; •Co.2-alkyI-S02-N(R^ R^; -CV^-alkyl-SO^-R'*; trihaloalkyl; 
-O.Co.2-alkyl.O-R^ -Co.2-alkyl-0-R''; -O-C, valkyl-C«))-N(R^ R^; -0-C,. 

30 4-alkyl-C(=0)-aR'^ -Cc,2-alkyl-N(R^>C(=0)-R'^ -Co.ralkyl- 

NC-R^-SOj-R'*; -CH2.N(R^>C(=0).R^ ;-CH,.N(R^>S02-R'^ -(CH,)^. 
,-NR^Tl^; -C(=0>N(R^R^); -N(-(CH,),^.OR^02; -NCR^^-CCHO^^-OR^^ 
-N(R'^.C(=0)-R^^ -N(R'^.S02-R'^ -C(=N(R«^).N(R^R^); and a -(CHX 
4-5-6 membered saturated, partially unsaturated or aromatic heterocyclic ring 

35 containing 1-4 heteroatoms selected from N, O and S; 
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R*°, R^* and R^* are each independently a member selected from the group consisting 
of: 

H; -C^-alkyl; -Co.2-aIkyi-0-R'«; -Co.ralkyl-N(-R*«, -R'«)rC,. 
5 4-alkyl-carbocyclic aryl; -CM-alkyl-heterocyclic; and R'° and R\ or and 

R^' together with the N atom to which they are attached can form 5-8 
membered heterocycHc ring containing 1-4 heteroatoms selected from N, O 
and S which can be substituted with 0-2 R** groups; 

10 R'* and R^* are indepedently a member selected from the group of: 

H; halo; -C,^-alkyl, a carfoocyclic aiyl group; a saturated, partially unsaturated 
or aromatic heterocyclic group; -CN; -C(=0)-N(R'«,R*«); -C(=0>OR^»; -NOj; 
-(CH2)p.NR^«R^«; -SO^NR'^R^ -SO^R'*; -CF3; and -iCH^^OR^ 

IS p is an integer of 0-2; 

R^* and R** are each independently selected from the group consisting of: 
H; Cj^-allcyl and -Ctpj-alkyl-carbocyclic aiyl; 

20 and all pharmaceutically accqitable isomers, salts, hydrates, solvates and 

prodrug derivatives thereof. 



In a still further preferred embodiment the present invention provides a 
compound according to the formula: 
25 A-Q-D-E-G-J-X 
wherein: 

A is a member selected from the group consisting of: 
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SOjNH, SOjNHMe SOjMb CH^NHj CHjNMe? CN CONHj 

o- d- o-d-d- o- 

H2NOC M^jNHjC MejN HjN NH, CHjNH, CN NMe, CHjNMej 

• o- "b- "b- 1)- "O- o- '0-<5-<y- 

(-0 (-"-^ »• HN s<WH. sew. cam. 

&&& S-6- <^ -d- "Ch 

, , NH2 CH2NH2 , , CH2NH2 CM 

SO^ MajN H/IH2C H2NOC NC 

<y «ih "tv »iv D- 9- 

' "'^"fl'^ -"C»o->;> Q- 0- o- ' 

Mo-^NH- (TX On 0^ "0"N^ MeONH" 

Me fet {} Be g| H 

^ Me MeN-/ ^ 

O C'^" O!" S'-'a' rrrf rf r-.^ 

Q is a member selected from the group consisting of: 

a direct link, -C(=0)-, -NH-, -NMe-, -NHCHj-, -NMeCH^-, -C(=NH)-, - 
C(=NMe)-; 

5 
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D is a direct link or is a member selected bom the group consisting of: 



^ . t Br F Mo 

~o- <y <^ -(y- -6- ^ ^ 

F F CI a 

-O- -ci- o- <y -c- -o ^ 



E is a member selected from the group consisting of: 

a direct link, -CHjNH-, -C(=0)-NH-, .lSfH-C(=0)s 

G is a member selected from the group consisting of: 



V V-8 -9' ^' ^ ^ 

^ ^ lO i ^ A:- 

-^«»«. -^«»»,« ^«sft«c, V\* 

^«««. J0so^ xtS* 

G is substituted by 0-4 R"* groups and each R" group is independently selected from 
10 the group consisting of: 

H. -CH„ -CFj, -CI, -F, -Br, -NHj, -NMe^, -OH. -OMe, -NHSOjMe. -NOj. 
-CN, -C(=0)-OMe, -COjH, -CONHj, -SO^NH^, -SOiCH,, -NHC(=0)Me, 
-C(=0)N(-Me)j, -CHjNHj, -CHjN(-Me),. -CHfiH, -OCH^CO.H, 
-OCHA=0)-OMe. -0CHA=O)-NH2 and -OCH,C(=0)N(-Me)j. 
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NH NH NH 



m*Qn-chciv>- (Qn-cnjCHnj* Q^M-atatNH. M*QM-CttatNH. 
o o o o "v^nm. l^s<% 

Ma -^to -^{O Mo. -^{O -^N^ -r^ 

V ««'^ *^ 

J is a member selected from the group consisting of: 

a direct link, -0-. -NH-, -C(=0)-NH- and -NH-C(=0)s 

5 X is a member selected from the group consisting of: 

-<y^ -o— -o-^ -p-- -p-^ -Q-^ 

jT^ N-N N-x H2NQ2S MeM MaOszC 

-b-B. ^ -0-0--^- 



a 
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and all pharmaceutically accq>table isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 

5 

In another further prefmred embodiment the present invention provides a 
compound according to the formula: 




wherein: 

1 0 R*" is a member selected from the group consisting of: 
H, -F, -CI and -Br; 
R'^ is a member selected from the group consisting of: 

H, -F, -CI, -Br, -OMe, -OH, -Me, -CF, and -CH^NH^; and 

15 
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A-Q is a member selected from the group consisting of: 




and all phaimaceutically acceptable isomers, salts, hydrates, solvates and 
S prodrug derivatives thereof. 

In another further preferred embodiment the present invention provides a 
compound according to the formula: 




10 wherein: 

is a member selected from the group consisting of: 
H,-F.-Cland-Br, 
R'* is a member selected from the group consisting of: 

H. -F, -CI, -Br. -OMe, -OH, -Me, -CP, and -CH^NHi; and 



wo 01/19788 



PCTAJSOO/25196 



35 

A-Q is a member selected from the group consisting of: 

i^N-^ /^N-^ " '^n'^ " n-^ "^n-^ 

^ HN^ ""^""O^N o\ Hn\ HN^n 

^ fi"^ a. "oTxC "d 



and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 

In another further preferred embodiment the present invention provides a 
compound according to the formula: 



10 wherein: 

R*' is a member selected from the group consisting of: 

H,-F, -CI and -Br; 
R'^ is a member selected from the group consisting of: 

H, -F, -CI, -Br, -OMe, -OH, -Me, -CF3 and -CH^NHj; 
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A-Q is a member selected from the group consisting of: 



PCTAJSOO/25196 




and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
S prodrug derivatives thereof. 



In another further preferred embodiment the present invention provides a 
compound according to the formula: 



A-Q-D^N^Q 

10 wherein: 

R*' is a member selected firom the group consisting of: 

H, -F, -CI, -Br, -OMe, -OH, -Me, -CF3 and -CH^NH^; 
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A-Q is a member selected from the group consisting of: 



PCT/USOO/25196 



a""a""a""cr" or^ or" a""^-* 

NH CONH, ftN^t ftNfcbj m OH cCNHf N-\ 

o^-* 6l 6. 6. Jixb. Ol, cc« « 

O NH 

Ol"^ Olc'^ „a„ M-^N a 

KV^- O'*^ rr°^ 

D is a member selected from the group consisting of: 

5 

_b- -.o°-o- -d- -o ^ 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof 



10 
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In another preferred embodiment the present invention provides a compound 
according to the formula: 




5 wherein: 

J is a member selected from the group consisting of: 
-NHC(=0)-, .C(=0)NH.; 

X is a member selected from the group consisting of: 

10 



-O" -O -O -O-o -O H>' -O" 

JT^ _ PaN H2N02S 

-0-" -O -Q-" -Q--Q-' -^c. 




and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 



15 
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In another embodiment the present invention provides a compoimd according 
5 to the formula: 



>1<J2 



10 




wherein: 

R is a member selected from the group of : 
-SO2-NH2 and -SOjMe; 

R'* is a member selected from the group of; 
H,.F,-ClandBr; 



E is a member selected from the group consisting of: 
15 .NHC(=0)- and -C(=0)NH-; 



R"', R***^, and R'*" are independently a member selected from the group of: 

H. -F, -CI, -Br, -Me, -NO^, -OH, -OMe, -NH^, -NHAc, -NHSO^Me, -CH^OH 
and -CH2NH2. 

20 

R**" is a member selected bom the group of: 

H, -CH3, -CF3, -CI, -F. -Br,.-NH2, -N(-Me)2, -OH. -OMe, -NHSOzMe, -NO^, 
-CN, -C(=0)-OMe. -CO2H, -C(=0)-NH2. -SO^NH^, -SO^CHj, -NHC(=0)-Me, 
-C(=0)-N(-Me)2, -CH2NH3, -CH2.N(.Me)2, -CH^OH, -OCH^CO^H, 
25 -OCH2C(=O)-0Me, -OCHjCCO^NHj, and -OCH2C(=0)-N(-Me)2, 
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XI ^/l .^/l ^/^ .^/^ 

M*Qtf-CH,CH(0- 0([[)N-CHAtNff Q^N-CHK:ttNH. MtfQN-OtOtNH. 

o^N-CH^ay^^ M*QN-av>tN^te)- 

o ? ? J '^^^ 

fOc -^tn -^aTi . 

V "^-^ "^^iw. Me^i ^ 

R'^ is a member selected from the group of : 
F, -CI, «Br, -OH, -Me and --Ome, 

and all phannaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 

In another further preferred embodiment the present invention provides a 
compound according to the formula: 

NH I 

1e 




_7-NH j N 



10 wherein: 

R is a member selected from the group consisting of: 

-SO3NH2, -SOjMe; 
R** is a member selected from the group consisting of: 
H,-F,-ClandBr; 
1 5 R** is a member selected from the group consisting of: 

H, -F, -CI. -Br, -OMe, -OH, -Me, -CF3 and -CH^NH^; and 
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G is a member selected from the group consisting of: 



H-Bn 



-^«co«, -)><»™. J^«,o^„, V^, 

wherein each G group may be substituted by 0-4 R" groups and each such R"* group 

is indq)eDdently selected fiom the group consisting of: 

H, -CHj, -CF3, -CI, -F, -Br, -NH^, -N(-Me)„ -OH, -OMe, -NHSOjMe, -NO^, 
-CN, -C(=0)-OMe, -CO2H, -C(=0)-NHj, -SO^NH^, -SOjCH,, -NH-C(=0)-Me, 
-C(=0)-N(-Me)j, -CHiNHj, -CHj-N(-Me),, -CHjOH, -OCHjCO^H, 
-OCHjCOiMe, -OCHjC(=0)-NH„ -OCHiC(=0)-N(-Me), 



fl" NH NTs H, N-V N-\ H, N^N 

^ ^/l 

M*Qn-CH«CH^ <Qn-CH,CH!NH. Q^N-OtCHjNH. WdQw-CH^CH^H- 

<%s(]^N-CH^(Me). M*QN-CfV»tN(Me)- -A^ 

O O O O k^Nfcb k^SQ, 



'^Oa ^tn -^aTi ^kTi -^jo -^n-, 
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and all phannaceutically accq)table isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 

5 In another further preferred embodiment the present invention provides a 

compound according to the formula: 

SO2NH2 /=\ SO2NH2 9s/=\ 

° J-X J-X 

10 wherein: 

J-X are collectively a member selected from the group consisting of: 




and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
1 5 prodrug derivatives thereof 
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In another further preferred embodiment the present invention provides a 
compound 

according to the formula: 




5 R is a member selected from the group of : 
-SO2NH2, and -SOjMe; 



R'* is a m&aber selected fix>m the group of: 
H,-F,-ClandBr. 

10 

E is a member selected fixtm the group consisting of: 
-NHC(=0)- and -C(=0)NH-; 

J is a member selected from the group consisting of: 
1 5 -NHC(=0)- and -C(=0)NH-, O; 



R' R"°, and R'** are independently a member selected from the group of: 

H, -F, -CI, -Br, -Me, -NOj, -OH. -OMe, -NHj, -NHAc, -NHSO,Me, -CH^OH. 
-CHjNHj. 

20 

R'*" is a member selected from the group of: 

H, -CH„ -CF„ -CI, -F, -Br, -NHj, -N(-Me)j, -OH, -OMe, -NHSOjMe, -NOj, 
-CN, -COjMe, -CO2H, -C(=0)-NH„ -SO,NHj, -SOjCHj, -NHC(=0)-Me, 
-C(=0)-N(-Me)2, -CHjNHj, -CHj-N(-Me),. -CH^OH, -OCHjCO^H, 
25 -OCHjC(=0)-OMe, -OCHA=0)-NHj, -OCH,C(=0)-N(-Me)j. 
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X. JfU XI ^/i ^/^ 

M*QN-atCttO- O^N-CHiatN»+ p^N-Ctta^NH M^Qn-ch^H- 

<^^M-CHK>WMe)- „*QN-OV:H^»le>- 

O O O O gk^O k^NM, l^s(% 

He, -^tn -^aTi -^jO '^'^ -<'^ 

V "^.NNte MeJo 



Mb" Ms 



R'"" is a member selected Scorn the group of : 
F, -CI, -Br, -OH, -Me and -OMe; 

and all pharmaceutically accq^table isomers, salts, hydrates, solvates and 
5 prodrug derivatives thereof. 



In another preferred embodiment the present invention provides a compound 
of the following formulae, which illustrate the compounds having preferred 
substituents for G, particularly when G is a pyrazole ring structure. 
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wherein: 

R is a member selected from the group of : 
-SO2-NH2, and -SOjMe; 

5 

R'" is a member selected from the group of: 
H, -F, -CI and Br, 

R*^ is a member selected from (he group consisting of: 
-H, .CH3, -CFj, -CN, -SOjNHj and -SO^CHj; and 

10 

R'* is a member selected from the group of: 
•CI and -Br, 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof 
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In another preferred embodiment the present invention provides a compound 
of the following formulae, which illustrate the compounds having preferred 
substituehts for A-Q taken collectively when the remainder of the compound structure 
has the one of the following two formulae: 




wherein: 



A-Q taken together are a member selected from the group consisting of: 




and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 
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In another preferred embodiment the present invention provides a compoimd 
according to the formula: 



wherein: 

5 A-Q is a member selected from the group of : 



NH NH NH NH n" ff" fli" 

HjN-^ HOHfA MeONjA HaNNfA MeHNNjA MeHfA McfeN^ 

NH NH !^*^ NH 

NH NH NH NH NH NH NH NH 

NH NH NH 

'I (^/^ 7^ 

R'* is a member selected from the group of: 
10 . H.-F,-ClandBr, 

R"", R"", and R"** are indqKtidently a member selected from the group of: 

H, -F, -CI, -Br, -Me, -NO,, -OH, -OMe, -NH,, -NHAc, -NHSOiMe, -CHjOH, 
-CH^NHj 

15 

R'*"^ is a member selected from the group of: 

H, -CHj, -CF„ -CI. -F, -Br. -NH^, -N(-Me)j, -OH, -OMe, -NHSOjMe, -NOj, 
-CN, -C(=0)-OMe, -COjH, -C(=0)-NH,, -SO^NH,, -SOjCH,, -NHC(=0)-Me, 
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-C(=0)-N(Me)j, -CH,NH,. -CH,-N(-Me)j. -CHjOH. -OCHjCO^H, 
-OCHjC(=0)-OMe, -0CHjC(=0)-NH2. -OCHAOWMe)^, 



NH NH 



A« J-^ XI ./I 

M*Qn-CH,CH20. (QN-OtCHjNH. Qj^N-CHjCHjNH. m*Qn-C}V>1!NH. 

o^^avHfV^y M-QN-cHcttNwe). J.^ 

R'* is a member selected from the group of: 
F, -CI, -Br; -OH, -Me and -OMe; 



and all phamiaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 
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In another further preferred embodiment the present invention provides the 
following compounds: 




5 and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 

prodrug derivatives thereof. 
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In another further preferred embodiment the present invention provides the 
following compounds: 




and all phannaceutically acceptable isomers, salts, hydrates, solvates and 
5 prodrug derivatives thereof. 
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This invention also encompasses all phaxmaceutically acceptable isomers, 
salts, hydrates, solvates, and prodrug derivatives of the preferred compounds. In 
addition, the preferred compounds can exist in various isomeric and tautomeric forms, 
and all such forms are meant to be included in the invention, along with 
5 pharmaceutically acceptable salts, hydrates, solvates, and prodrug derivatives of such 
isomers and tautomers. 

The compounds of this invention may be isolated as the free acid or base or ^ 
converted to salts of various inorganic and organic acids and bases. Such salts are 
10 within the scope of this invention. Non-toxic and physiologically compatible salts are 
particularly useful although other less desirable salts may have use in the processes of 
isolation and purification. 

A number of methods are useful for the preparation of the salts described 
15 above and are known to those skilled in the art. For example, the free acid or free 
base form of a compound of one of the formulas above can be reacted with one or 
more molar equivalents of the desired acid or base in a solvent or solvent mixture in 
which the salt is insoluble, or in a solvent like water after which the solvent is 
removed by evaporation, distillation or freeze drying. Altematively, the free acid or 
20 base form of the product may be passed over an ion exchange resin to form the 
desired salt or one salt form of the product may be converted to another using the 
same general process. 

Prodrug Derivatives of Compounds 

25 This invention also encompasses prodrug derivatives of the compounds 

contained herein. The term "prodmg" ref^ to a pharmacologically inactive 
derivative of a parent drug molecule that requires biotransformation, either 
spontaneous or enzymatic, within the organism to release the active drug. Prodrugs 
are variations or derivatives of ihe compounds of this invention which have groups 

30 cleavable under metabolic conditions. Prodrugs become the compounds of the 

invention which are pharmaceutically active in vivo, when they undergo solvolysis 
under physiological conditions or undergo enzymatic degradation. Prodrug 
compounds of this invention may be called single, double, triple etc., depending on 
the number of biotransformation steps required to release the active drug within the 

35 organism, and indicating the number of functionalities present in a precursor-type 
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form. Prodrug forms often offer advantages of solubility, tissue compatibility, or 
delayed release in the mammalian organism (see, Bundgard, Design of Prodrugs, pp. 
7-9, 21-24, Elsevier, Amsterdam 1985 and Silverman, The Organic Chemistry of 
Drug Design and Drug Action, pp. 352-401, Academic Press, San Diego, CA, 1992). 
5 Prodrugs commonly known in the art include acid derivatives well known to 

practitioners of the art, such as, for example, esters prepared by reaction of the parent 
acids with a suitable alcohol, or amides prepared by reaction of the parent acid 
compound with an amine, or basic groups reacted to forai an acylated base derivative. 
Moreover, the prodrug derivatives of this invention may be combined with other 
1 0 features herein taught to enhance bioavailability. 

As mentioned above, the compounds of this invention find utility as 
therapeutic agents for disease states in mammals which have disorders of coagulation 
such as in the treatment or prevention of unstable angina, refractory angina, 

15 myocardial infarction, transient ischemic attacks, thrombotic stroke, embolic stroke, 
disseminated intravascular coagulation including the treatment of septic shock, deep 
venous thrombosis in the prevention of pulmonary embolism or the treatment of 
reocclusion or restenosis of reperfused coronary arteries. Further, these compounds 
are useful for the treatment or prophylaxis of those diseases which involve the 

20 production and/or action of factor Xa/prothrombinase complex. This includes a 
number of thrombotic and prothrombotic states in which the coagulation cascade is 
activated which include but are not limited to, deep venous thrombosis, pulmonary 
embolism, myocardial infarction, stroke, thromboembolic complications of surgery 
and peripheral arterial occlusion. 

25 

Accordingly, a method for preventing or treating a condition in a mammal 
characterized by undesired thrombosis comprises administering to the mammal a 
therapeutically effective amount of a compound of this invention. In addition to the 
disease states noted above, other diseases treatable or preventable by the 

30 administration of compounds of this invention include, without limitation, occlusive 
coronary thrombus formation resulting from either thrombolytic therapy or 
percutaneous transluminal coronary angioplasty, thrombus formation in the venous 
vasculature, disseminated intravascular coagulopathy, a condition wherein there is 
rapid consumption of coagulation factors and systemic coagulation which results in 

35 the formation of life-threatening thrombi occurring throughout the microvasculature 
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leading to widespread organ failure, hemorrhagic stroke, renal dialysis, blood 
oxygenation, and cardiac catheterization. 



The compounds of the invention also find utility in a method for inhibiting the 
S coagulation biological samples, which comprises the administration of a compound of 
the invention. 



The compoimds of the present invention may also be used in combination with 
other therapeutic or diagnostic agents. In certain preferred embodiments, the 

1 0 compounds of this invention may be coadministered along with other compounds 
typically prescribed for these conditions according to generally accepted medical 
practice such as anticoagulant agents, thrombolytic agents, or other antithrombotics, 
including platelet aggregation inhibitors, tissue plasminogen activators, urokinase, 
prourokinase, streptokinase, heparin, aspirin, or warfarin. The compounds of the 

15 present invention may act in a synergistic fashion to prevent reocclusion following a 
successful thrombolytic therapy and/or reduce the time to reperfusion. These 
compounds may also allow for reduced doses of the thrombolytic agents to be used 
and therefore minimize potential hemorrhagic side-effects. The compounds of this 
invention can be utilized in vivo, ordinarily in manunals such as primates, (e.g. 

20 humans), sheep, horses, cattle, pigs, dogs, cats, rats and mice, or in vitro. 

The biological properties of the compounds of the present invention can be 
readily characterized by methods that are well known in the art, for example by the in 
vitro protease activity assays and in vivo studies to evaluate antithrombotic efficacy, 
25 and effects on hemostasis and hematological parameters, such as are illustrated in the 
examples. 

Diagnostic applications of the compounds of this invention will typically 
utilize formulations in the form of solutions or suspensions. In the management of 

30 thrombotic disorders the compounds of this invention may be utilized in compositions 
such as tablets, capsules or elixirs for oral administration, suppositories, sterile 
solutions or suspensions or injectable administration, and the like, or incorporated into 
shaped articles. Subjects in need of treatment (typically mammalian) using the 
compounds of this invention can be administered dosages that will provide optimal 

35 efficacy. The dose and method of administration will vary from subject to subject and 
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be dq)endent upon such factors as the type of mammal being treated, its sex, weight, 
diet, concurrent medication, overall clinical condition, the particular compounds 
employed, the specific use for which these compounds are employed, and other 
factors which those skilled in the medical arts will recognize. 

5 

Formulations of the compounds of this invention are prepared for storage or 
administration by mixing the compound having a desired degree of purity with 
physiologically acceptable carriers, excipients, stabilizers etc., and may be provided in 
sustained release or timed release formulations. Acceptable carriers or diluents for 

10 therapeutic use are well known in the pharmaceutical field, and are described, for 
example, in Remington's Pharmaceutical Sciences, Mack Publishing Co., (A,R. 
Gennaro edit. 1985). Such materials are nontoxic to the recipients at the dosages and 
concentrations employed, and include buffers such as phosphate, citrate, acetate and 
other organic acid salts, antioxidants such as ascorbic acid, low molecular weight (less 

15 than about ten residues) peptides such as polyarginine, proteins, such as serum 
albiunin, gelatin, or immunoglobulins, hydrophilic polymers such as 
polyvinylpyrrolidinone, amino acids such as glycine, glutamic acid, aspartic acid, or 
arginine, monosaccharides, disaccharides, and other carbohydrates including cellulose 
or its derivatives, glucose, mannose or dextrins, chelating agents such as EDTA, sugar 

20 alcohols such as mannitol or sorbitol, counterions such as sodium and/or nonionic 
surfactants such as Tween, Pluronics or polyethyleneglycol. 

Dosage formulations of the compounds of this invention to be used for 
therapeutic administration must be sterile. Sterility is readily accomplished by 

25 filtration through sterile membranes such as 0.2 micron membranes, or by other 

conventional methods. Formulations typically will be stored in lyophilized form or as 
an aqueous solution. The pH of the preparations of this invention typically will be 3- 
1 1 , more preferably 5-9 and most preferably 7-8. It will be understood that use of 
certain of the foregoing excipients, carriers, or stabilizers will result in the formation 

30 of cyclic polypeptide salts. While the preferred route of administration is by injection, 
other methods of administration are also anticipated such as orally, intravenously 
(bolus and/or infiision), subcutaneously, intramuscularly, colonically, rectally, nasally, 
transdermally or intraperitoneally, employing a variety of dosage forms such as 
suppositories, implanted pellets or small cylinders, aerosols, oral dosage formulations 

35 and topical formulations such as ointments, drops and dermal patches. The 
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compounds of this invention are desirably incorporated into shaped articles such as 
implants which may employ inert materials such as biodegradable polymers or 
synthetic silicones, for example, Silastic, silicone rubber or other polymers 
commercially available. 

5 

The compounds of the invention may also be administered in the form of 
liposome delivery systems, such as small unilamellar vesicles, large unilamellar 
vesicles and multilamellar vesicles. Liposomes can be formed from a variety of 
lipids, such as cholesterol, steaiylamine or phosphatidylcholines. 

10 

The compounds of this invention may also be delivered by the use of 
antibodies, antibody fragments, growth factors, hormones, or other targeting moieties, 
to which the compound molecules are coupled. The compounds of this invention may 
also be coupled with suitable polymers as targetable drug carriers. Such polymers can 

15 include polyvinylpyrrolidinone, pyran copolymer, polyhydroxy-propyl- 

methacrylamide-phenol, polyhydroxyethyl-aspartamide-phenol, or polyethyleneoxide- 
polylysine substituted with pahnitoyl residues. Furthermore, compounds of the 
invention may be coupled to a class of biodegradable polymers usefiil in achieving 
controlled release of a drug, for example polylactic acid, polyglycolic acid, 

20 copolymers of polylactic and polyglycolic acid, polyepsilon cs^rolactone, 
polyhydroxy butyric acid, polyorthoesters, polyacetals, polydihydropyrans, 
polycyanoacrylates and cross linked or amphipathic block copolymers of hydrogels. 
Polymers and semipermeable polymer matrices may be formed into shaped articles, 
such as valves, stents, tubing, prostheses and the like. 

25 

Therapeutic compound liquid formulations generally are placed into a 
container having a sterile access port, for example, an intravenous solution bag or vial 
having a stopper pierceable by hypodermic injection needle. 



30 Therapeutically effective dosages may be determined by either in vitro or in 

vivo methods. For each particular compound of the present invention, individual 
determinations may be made to determine the optimal dosage required. The range of 
therapeutically effective dosages will be influenced by the route of administration, the 
therapeutic objectives and the condition of the patient. For injection by hypodermic 

35 needle, it may be assumed the dosage is delivered into the body's fluids. For other 
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routes of administration, the absorption efficiency must be individually determined for 
each compound by methods well known in pharmacology. Accordingly, it may be 
necessary for the therapist to titer the dosage and modify the route of administration as 
required to obtain the optimal ther^eutic effect. The detennination of effective 
S dosage levels, that is, the dosage levels necessary to achieve the desired result, will be 
readily determined by one skilled in the art. Typically, applications of compound are 
commenced at lower dosage levels, with dosage levels being increased until the 
desired effect is achieved. 

1 0 The compounds of the invention can be administered orally or parenterally in 

an effective amoimt within the dosage range of about 0.1 to 100 mg/kg, preferably 
about 0.S to SO mg/kg and more preferably about 1 to 20 mg/kg on a regimen in a 
single or 2 to 4 divided daily doses and/or continuous infusion. 

15 Typically, about 5 to 500 mg of a compound or mixture of compounds of this 

invention, as the free acid or base form or as a pharmaceutically acceptable salt, is 
compounded with a physiologically acceptable vehicle, carrier, excipient, binder, 
preservative, stabilizer, dye, flavor etc., as called for by accepted pharmaceutical 
practice. The amoimt of active ingredient in these compositions is such that a suitable 

20 dosage in the range indicated is obtained. 

Typical adjuvants which may be incorporated into tablets, capsules and the 
like are binders such as acacia, com starch or gelatin, and excipients such as 
microcrystalline cellulose, disintegrating agents like com starch or alginic acid, 
lubricants such as magnesium stearate, sweetening agents such as sucrose or lactose, 

25 or flavoring agents. When a dosage form is a capsule, in addition to the above 

materials it may also contain liquid carriers such as water, saline, or a fatty oil. Other 
materials of various types may be used as coatings or as modifiers of the physical 
form of the dosage unit. Sterile compositions for injection can be formulated 
according to conventional pharmaceutical practice. For example, dissolution or 

30 suspension of the active compound in a vehicle such as an oil or a synthetic fatty 
vehicle like ethyl oleate, or into a liposome may be desired. Buffers, preservatives, 
antioxidants and the like can be incorporated according to accepted pharmaceutical 
practice. 



35 
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Preparation of Compounds 

The compounds of the present invention may be synthesized by cither solid or 
liquid phase methods described and referenced in standard textiiooks, or by a 
S combmation of both methods. These methods are well known in the art. See, 
Bodanszky, "The Principles of Peptide Synthesis", Hafiier, et a/., Eds., Springer- 
Verlag, Berlin, 1984. 

Starting materials used in any of these methods are commercially available 
10 from chemical vendors such as Aldrich, Sigma, Nova Biochemicals, Bachem 
Biosciences, and the like, or may be readily synthesized by known procedures. 

Reactions are carried out in standard laboratory glassware and reaction vessels 
under reaction conditions of standard temperature and pressure, except where 
1 5 otherwise indicated. 

During the synthesis of these compounds, the functional groups of the amino 
acid derivatives used in these methods are protected by blocking groups to prevent 
cross reaction during the coupling procedure. Examples of suitable blocking groups 
20 and their use are described in "The Peptides: Analysis, Synthesis, Biology", Academic 
Press, Vol. 3 (Gross, et a/„ Eds., 1981) and Vol. 9 (1987), the disclosures of which are 
incorporated herein by reference. 

Compounds according to the invention can be synthesized utilizing procedures 
25 well known in the art. The reaction products are isolated and purified by conventional 
methods, typically by solvent extraction into a compatible solvent. The products may 
be further purified by column chromatography or other appropriate methods. 

Compositions and Formulations 
30 The compounds of this invention may be isolated as the free acid or base or 

converted to salts of various inorganic and organic acids and bases. Such salts are 
within the scope of this invention. Non-toxic and physiologically compatible salts are 
particularly useful although other less desirable salts may have use in the processes of 
isolation and purification. 
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A number of methods are useful for the preparation of the salts described 
above and are known to those skilled in the art. For example, reaction of the free acid 
or free base form of a compound of the structures recited above with one or more 
molar equivalents of the desired acid or base in a solvent or solvent mixture in which 
5 the salt is insoluble, or in a solvent like water after which the solvent is removed by 
evaporation, distillation or freeze drying. Altematively, the free acid or base form of 
the product may be passed over an ion exchange resin to form the desired salt or one 
salt form of the product may be converted to another using the same general process. 

1 0 Diagnostic applications of the compounds of this invention will typically 

utilize formulations such as solution or suspension. In the management of thrombotic 
disorders the compounds of this invention may be utilized in compositions such as 
tablets, capsules or elixirs for oral administration, suppositories, sterile solutions or 
suspensions or injectable administration, and the like, or incorporated into shaped 

15 articles. Subjects in need of treatment (typically mammalian) using the compounds of 
this invention can be administered dosages that will provide optimal efficacy. The 
dose and method of administration will vary from subject to subject and be dependent 
upon such fectors as the type of mammal being treated, its sex, weight, diet, 
concurrent medication, overall clinical condition, the particular compounds employed, 

20 the specific use for which these compounds are employed, and other factors which 
those skilled in the medical arts will recognize. 

Formulations of the compounds of this invention are prepared for storage or 
administration by mixing the compound having a desired degree of purity with 

25 physiologically acceptable canriers, excipients, stabilizers etc., and may be provided in 
sustained release or timed release formulations. Acceptable carriers or diluents for 
therapeutic use are well known in the pharmaceutical field, and are described, for 
example, in Remington 's Pharmaceutical Sciences^ Mack Publishing Co., (A.R. 
Gennaro edit. 1985). Such materials are nontoxic to the recipients at the dosages and 

30 concentrations employed, and include buffers such as phosphate, citrate, acetate and 
other organic acid salts, antioxidants such as ascorbic acid, low molecular weight (less 
than about ten residues) peptides such as polyarginme, proteins, such as serum 
albumin, gelatin, or immunoglobulins, hydrophilic polymers such as 
polyvinalpyrrolidinone, amino acids such as glycine, glutamic acid, aspartic acid, or 

35 arginine, monosaccharides, disaccharides, and other carbohydrates including cellulose 



wo 01/19788 



PCT/USOO/25196 



59 

or its derivatives, glucose, mannose or dextrins, chelating agents such as EDTA, sugar 
alcohols such as mannitol or sorbitol, counterions such as sodium and/or nonionic 
surfactants such as Tween, Pluronics or polyethylenegiycol. 

S Dosage formulations of the compounds of this invention to be used for 

ther^eutic administration must be sterile. Sterility is readily accomplished by 
filtration through sterile membranes such as 0.2 micron membranes, or by other 
conventional methods. Formulations typically will be stored in lyophilized form or as 
an aqueous solution. The pH of the preparations of this invention typically will be 

10 between 3 and 11, more preferably fi-om 5 to 9 and most preferably bom 1 to 8. It 
will be understood that use of certain of the foregoing excipients, carriers, or 
stabilizers will result in the formation of cyclic polypeptide salts. While the preferred 
route of administration is by injection, other methods of administration are also 
anticipated such as intravenously (bolus and/or infusion), subcutaneously, 

15 intramuscularly, colonically, rectally, nasally or intraperitoneally, employing a variety 
of dosage forms such as suppositories, implanted pellets or small cylinders, aerosols, 
oral dosage formulations and topical formulations such as ointments, drops and 
dennal patches. The compounds of this invention are desirably incorporated into 
sh^)ed articles such as implants which may employ inert materials such as 

20 biodegradable polymers or synthetic silicones, for example. Silastic, silicone rubber or 
other polymers commercially available. 

The compounds of this invention may also be administered in the form of 
liposome delivery systems, such as small unilamellar vesicles, large unilamellar 
25 vesicles and multilamellar vesicles. Liposomes can be formed fi-om a variety of 
lipids, such as cholesterol, stearylamine or phosphatidylchoUnes. 

The compounds of this invention may also be delivered by the use of 
antibodies, antibody fragments, growth factors, hormones, or other targeting moieties, 

30 to which the compound molecules are coupled. The compounds of this invention may 
also be coupled with suitable polymers as targetable dmg carriers. Such polymers can 
include polyvinylpyrrolidone, pyran copolymer, polyhydroxy-propyl-methacrylamide- 
phenol, polyhydroxyethyl-aspartamide-phenol, or polyethyleneoxide-polylysine 
substituted with palmitoyl residues. Furthermore, the factor Xa inhibitors of this 

35 invention may be coupled to a class of biodegradable polymers useful in achieving 
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controlled release of a drug, for example polylactic acid, polyglycolic acid, 
copolymers of polylactic and polyglycolic acid, polyepsilon c^rolactone, 
polyhydroxy butyric acid, polyorthoesters, polyacetals, polydihydropyrans, 
polycyanoaciylates and cross linked or amphipathic block copolymers of hydrogels. 
5 Polymers and semipermeable polymer matrices may be formed into shaped articles, 
such as valves, stents, tubing, prostheses and the like. 

Therapeutic compound liquid formulations generally are placed into a 
container having a sterile access port, for example, an intravenous solution bag or vial 
1 0 having a stopper pierceable by hypodermic injection needle. 



Theraqpeutically effective dosages may be determined by either in vitro or in 
vivo methods. For each particular compound of the present invention, individual 
determinations may be made to determine the optimal dosage required. The range of 

1 5 therapeutically effective dosages will naturally be influenced by the route of 
administration, the therapeutic objectives, and the condition of the patient. For 
injection by hypodermic needle, it may be assumed the dosage is delivered into the 
body's fluids. For other routes of administration, the absorption efficiency must be 
individually determined for each inhibitor by methods well known in pharmacology. 

20 Accordingly, it may be necessary for the thersqiist to titer the dosage and modify the 
route of administration as required to obtain the optimal ther^eutic effect. The 
determination of effective dosage levels, that is, the dosage levels necessary to 
achieve the desired result, will be within the ambit of one skilled in the art. Typically, 
applications of compound are commenced at lower dosage levels, with dosage levels 

25 being increased until the desired effect is achieved. 



A typical dosage might range from about 0.001 mg/kg to about 1000 mg/kg, 
preferably from about 0.01 mg/kg to about 100 mg/kg, and more preferably from 
about 0.10 mg/kg to about 20 mg/kg. Advantageously, the compounds of this 
30 invention may be administered several times daily, and other dosage regimens may 
also be useful. 



35 



Typically, about 0.5 to 500 mg of a compound or mixture of compounds of 
this invention, as the free acid or base form or as a pharmaceutically acceptable salt, is 
compounded with a physiologically acceptable vehicle, carrier, excipient, binder. 
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preservative, stabilizer, dye, flavor etc., as called for by accepted pharmaceutical 
practice. The amount of active ingredient in these compositions is such that a suitable 
dosage in the range indicated is obtained. 

S Typical adjuvants which may be incorporated into tablets, c£q)sules and the 

like are a binder such as acacia, com starch or gelatin, and excipient such as 
microcrystalline cellulose, a disintegrating agent like com starch or alginic acid, a 
lubricant such as magnesium stearate, a sweetening agent such as sucrose or lactose, 
or a flavoring agent. When a dosage form is a capsule, in addition to the above 

1 0 materials it may also contain a Uquid carrier such as water, saline, a fatty oil. Other 
materials of various types may be used as coatings or as modifiers of the physical 
form of the dosage unit. Sterile compositions for injection can be formulated 
according to conventional pharmaceutical practice. For example, dissolution or 
suspension of the active compound in a vehicle such as an oil or a synthetic fatty 

15 vehicle like ethyl oleate, or into a liposome may be desired. Buffers, preservatives, 
antioxidants and the like can be incorporated according to accq)ted pharmaceutical 
practice. 

In practicing the methods of this invention, the compounds of this invention 
20 may be used alone or in combination, or in combination with other therapeutic or 
diagnostic agents. In certain preferred embodiments, the compounds of this 
inventions may be coadministered along with other compoimds typically prescribed 
for these conditions according to generally accepted medical practice, such as 
anticoagulant agents, thrombolytic agents, or other antithrombotics, including platelet 
25 aggregation inhibitors, tissue plasminogen activators, urokinase, prourokinase, 

streptokinase, heparin, aspirin, or warfarin. The compounds of this invention can be 
utilized in vivo, ordinarily in mammals such as primates, such as humans, sheq), 
horses, cattle, pigs, dogs, cats, rats and mice, or in vitro. 

30 The preferred compounds of the present invention are characterized by their 

ability to inhibit thrombus formation with acceptable effects on classical measures of 
coagulation parameters, platelets and platelet function, and accq}table levels of 
bleeding complications associated with their use. Conditions characterized by 
undesired thrombosis would include those involving the arterial and venous 

35 vasculature. 
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With respect to the coronary arterial vasculature, abnormal thrombus 
formation characterizes the nqjture of an established atherosclerotic plaque which is 
the major cause of acute myocardial infarction and unstable angina, as well as also 
5 characterizing the occlusive coronary thrombus formation resulting from either 
thrombolytic therapy or percutaneous transluminal coronary angioplasty (PTCA). 

With respect to the venous vasculature, abnormal thrombus formation 
characterizes the condition observed in patients undergoing major surgery in the lower 

1 0 extremities or the abdominal area who often suffer from thrombus formation in the 
venous vasculature resulting in reduced blood flow to the affected extremity and a 
predisposition to pulmonary embolism. Abnormal thrombus formation further 
characterizes disseminated intravascular coagulopathy commonly occurs within both 
vascular systems during septic shock, certain viral infections and cancer, a condition 

15 wherein there is K^id consumption of coagulation factors and systemic coagulation 
which results in the formation of life-threatening thrombi occurring throughout the 
microvasculature leading to widespread organ failure. 

The compounds of this present invention, selected and used as disclosed 

20 herein, are believed to be useful for preventing or treating a condition characterized by 
undesired thrombosis, such as (a) the treatment or prevention of any thrombotically 
mediated acute coronary syndrome including myocardial infarction, unstable angina, 
refractory angina, occlusive coronary thrombus occurring post-thrombolytic therapy 
or post-coronary angioplasty, (b) the treatment or prevention of any thrombotically 

25 mediated cerebrovascular syndrome including embolic stroke, thrombotic stroke or 
transient ischemic attacks, (c) the treatment or prevention of any thrombotic syndrome 
occurring in the venous system including deep venous thrombosis jr pulmonary 
embolus occurring either spontaneously or in the setting of malignancy, surgery or 
trauma, (d) the treatment or prevention of any coagulopathy including disseminated 

30 intravascular coagulation (including the setting of septic shock or other infection, 
surgery, pregnancy, trauma or malignancy and whether associated with multi-organ 
failure or not), thrombotic thrombocytopenic purpura, thromboangiitis obliterans, or 
thrombotic disease associated with heparin induced thrombocytopenia, (e) the 
treatment or prevention of thrombotic complications associated with extracorporeal 

35 circulation (e.g. renal dialysis, cardiopulmonary bypass or other oxygenation 
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procedure, plasmapheresis), (f) the treatment or prevention of thrombotic 
complications associated with instrumentation (e.g. cardiac or other intravascular 
catheterization, intra-aortic balloon pump, coronary stent or cardiac valve), and (g) 
those involved with the fitting of prosthetic devices. 

5 

Anticoagulant therapy is also useful to prevent coagulation of stored whole 
blood and to prevent coagulation in other biological samples for testing or storage. 
Thus the compounds of this invention can be added to or contacted with any medium 
containing or suspected to contain factor Xa and in which it is desired that blood 
10 coagulation be inhibited, e.g., when contacting the mammal *s blood with material 
such as vascular grafts, stents, orthopedic prostheses, cardiac stents, valves and 
prostheses, extra corporeal circulation systems and the like. 



Without further description, it is believed that one of ordinary skill in the art 
15 can, using the preceding description and the following illustrative examples, make and 
utilize the compounds of the present invention and practice the claimed methods. 




X=0 or NH 



\ 

\ 
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Scheme 2 



0 KjCQ, 





1) fnCPBA 

2) Msa.Py 

3) NH2CH2CH20H 

4) TFA 



Scheme 3 
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Scheme 5 




Scheme 7 
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Scheme 14 
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10 
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3-(2-(4-((2-aniinosalfonyl)phenyi]benzoylatnino)phenoxy)benzainiduie» 




S Step 1 : To a solution of 2-fluoro nitrobenzene ( 1 .4 1 g, 1 0 mmol, 1 .0 equiv) and 3- 
hydroxybenzonitrile (1.19 g, 1.0 equiv) in 10 mL of DMF was added K3CO3 (2.76 g, 2 
equiv). After stirring at 60°C for 3 h, die mixture was diluted with EtOAc and washed 
with H2O. The organic layer was dried over MgS04, filtered and evaporated to give 3- 
(2-nitrophenoxy)benzonitrile (2.38 g, 99%). MS found for C^Hj^zOj (M+H)*: 241, 

10 

Step 2: A solution of 3-(2-nitrophenoxy)benzonitrile (1.21 g, 5 mmol, 1.0 equiv) in 
30 mL of EtOH was treated with SnClj 2HjO (3.38 g, 3 equiv) at reflux for 4 h. The 
volatile was evaporated and the residue was redissolved in EtOAc, washed with 
saturated aqueous NaHCO} and IN NaOH. The organic layer was dried over M gS04, 
1 5 filtered and evaporated to give 3-(2-aminophenoxy)benzonitrile (1 .04 g, 99%). MS 
found for C.aHnN^O (M+H)*: 211. 

Step 3: A mixture of 3-(2-aminophenoxy)benzonitrile (210 rag, 1 mmol, 1.0 equiv), 4- 
[(2-t-butylaminosulfonyl)phenyl]benzoic acid (330 mg, I equiv), Bop reagent (880 
20 mg, 2 equiv) and TEA (1 .39 mL, 10 equiv) in 3 mL of DMF was stirred at rt 

overnight. The mixture was diluted with EtOAc, washed with HjO. The organic layer 
was dried over MgS04, filtered and evaporated. Flash chromatography on silica gel 
gave3-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)phenoxy)benzonitrile 
(300 mg, 57%). MS found for C30HMN3O4S (M+H)*: 526. 

25 

Step 4: A stream of HCl(g) was bubbled through a 0°C solution of 3-(2-(4-[(2-t- 
butylaminosulfonyl)phenyl]benzoylamino)phenoxy)benzonitrile (53 mg, 0.1 mmol) in 
5 mL of methanol until saturation. The mixture was stirred at rt overnight and 
evaporated. The resulting residue was treated with ammonium acetate (39 mg, S 
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equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was removed at 
reduced pressure and the crude benzamidine was purified by HPLC (CI 8 reversed 
phase) eluting with 0.5% TFA in H2O/CH3CN to give 3-(2-(4-[(2- 
aminosulfonyl)phenyl]benzoylamino) phenoxy)benzamidine (40 mg, 83%). MS found 
5 for Cj^H^H^Ofi (M+H)*: 487. 

Examplg 2 

3-(4-fluoro-2-(4-[(2-aiiiinosttIfonyl)pbeiiyl]phenyIcarbonyla[nino)pbenoxy) 
benzamidine. 




Step 1: A mixture of 3-(2-amino-4-f[uorophenoxy)benzonitrile(230mg, 1 mmol, 1.0 
equiv), 4'[(2-t*butylaminosulfonyl)phenyl]benzoic chloride (349 mg, 1 equiv), 
15 pyridine (3 mL) in 10 mL of dichloromethane was stinred at rt overnight, washed with 
HjO. The organic layer was dried over MgS04, filtered and evaporated. Flash 
chromatography on silica gel gave 3-(4-fluoro-2-(4-[(2-t- 
butylaminosulfonyl)phenyI]phenylcaibonylamino)phenoxy) benzonitrile (495 mg, 
91%). MS found for CjoH2,FN304S (M+H)*: 544. 

20 

Step 2: A stream of HCI(g) was bubbled through a O^C solution of 3-(4-fluoro-2-(4- 
[(2-t-butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzonitrile (55 mg, 
0.1 mmol) in 5 mL of methanol until saturation. The mixture was stirred at rt 
overnight and evirated. The resulting residue was treated with ammonium acetate 
25 (39 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was 
removed at reduced pressure and the crude benzamidine was purified by HPLC (CI 8 
reversed phase) eluting with 0.5% TFA in H2O/CH3CN to give 3-(4-fluoro-2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine (39 mg, 77%). 
MS found for C^eH^^FN^O^S (M+H)*: 505. 
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3-(4-trifluoromethyl-2-(4-[(2- 

aminosulfonyOphenyl] phenylcarbony laiiiino)pbenoxy) benzamidine. 




5 Step 1 : A mixture of 3-(2-amino-4-trifluoroinethylphenoxy)benzonitrile (280 mg, 1 
mmol, 1.0 equiv), 4-[(2-t>butylaminosuIfonyl)phenyl]benzoic chloride (349 mg, 1 
equiv), pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight, 
washed with HjO. The organic layer was dried over M gS04, filtered and evaporated. 
Flash chromatography on silica gel gave 3-(4-trifluoromethyl-2-(4-[(2-t- 
10 butyIaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzonitrile (529 mg, 
89%). MS found for C3,H„F3N304S (M+H)*: 594. 

Step 2: A stream of HCl(g) was bubbled through a O^C solution of 3-(4- 
trifluoromethyl-2-(4-[(2-t-butylaminosulfonyI)phenyl]phenylcarbonylamino)phenoxy) 

15 benzonitrile (59 mg, 0.1 mmol) in 5 mL of methanol until saturation. The mixture was 
stirred at rt overnight and evaporated. The resulting residue was treated with 
ammonium acetate (39 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. 
The solvent was removed at reduced pressure and the crude benzamidine was purified 
by HPLC (CI 8 reversed phase) eluting with 0.5% TEA in H2O/CH3CN to give 3-(4- 

20 trifluoromethyl-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) 
benzamidine (35 mg, 63%). MS found for C27H22F3N4O4S (M+H)"^: 555. 

Exmyiple 4 

3-(4-methykuifonyl-2-(4-[(2- 
25 aminosulfonyI)phenyl]phenylcarbonylamino)phenoxy) benzamidine. 




SOzMe 
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Step 1: A mixture of 3-(2-ainino-4-methylsulfonylphenoxy)benzonitrile (290 mg, 1 
minoU 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic chloride (349 mg, I 
equiv), pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight, 
S washed with HjO. The organic layer was dried over MgS04, filtered and evaporated. 
Flash chromatography on silica gel gave 3-(4-methylsulfonyl-2-(4-[(2-t- 
butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzonitrile (429 mg, 
71%). MS found for Cyfly^fi^Sj (M+H)*: 604. 

10 Step 2: A stream of HCl(g) was bubbled through a 0"C solution of 3-(4- 

methylsulfonyl-2-(4-[(2*t-butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) 
benzonitrile (60 mg, 0.1 nmiol) in S mL of methanol until saturation. The mixture was 
stirred at rt overnight and evaporated. The resulting residue was treated with 
ammonium acetate (39 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. 

15 The solvent was removed at reduced pressure and the crude benzamidine was purified 
by HPLC (CI 8 reversed phase) eluting with 0.5% TFA in HjO/CHjCN to give 3-(4- 
methylsulfonyl-2-(4-[(2-aminosulfonyl)phenyl]phenyIcarbonylamino)phenoxy) 
benzamidine (27 mg, 47%). MS found for C27H2JNAS2 (M+H)": 565. 

20 Examples 5-8 

The following compounds of Examples 5-8 were prepared using the procedure 
described in Example 1 : 
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Example 9 

3-(5*hydroxy-2-(4-[(2-aininosulfonyl)phenyl]pheDylcarbonylamino)phenoxy) 
benz^midine. 




Step 1: A solution of 3-(5-methoxy-2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylainino) phenoxy) behzamidine (52 mg, 0.1 
mmol, 1 equiv) in 5 mL of methylene chloride was treated with BBr, (1 M in 
dichloromethane, 0.5 mL, 5 eqniv) overnight. The reaction was quenched with water 
10 carefully and after the volatile was evaporated, the aqueous residue was purified by 
HPLC (CI 8 reversed phase) eluring with 0.5% TFA in H^O/CHjCN to give 3-(5- 
hydroxy-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) 
benzamidine. (41 mg, 82%). MS found for QeH^jNAS (M+H)*: 503. 

15 Example 10 

3*(4-metboxycarbonyl-2-(4-[(2- 

amino$ulfonyl)phenyl]phenylcarbonyIamiDo)phenoxy) benzamidine. 
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St^ 1: A mixture of 3-(2-amino-4-methoxycarbonylphenoxy)benzonitrile (270 mg, 1 
mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic chloride (349 mg, 1 
equiv), pyridine (3mL) in 10 mL of dichloromethane was stirred at rt overnight, 
5 washed with HjO. The organic layer was dried over MgS04, filtered and evaporated. 
Flash chromatography on silica gel gave 3-(4-methoxycarbonyl-2-(4-[(2-t- 
butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzonitrile (502 mg, 
86%). MS found for CnHyfi^O^S (M+H)*: 584. 



10 Step 2: A stream of HCl(g) was bubbled through a O^C solution of 3-(4- 
methoxycaibonyl-2-(4-[(2-t- 

butylaminosulfonyl)phenyl]phenylcaibonylamino)phenoxy) benzonitrile (58 mg, 0.1 
mmol) in 5 mL of methanol until saturation. The mixture was stirred at rt overnight 
and evaporated. The resulting residue was treated with ammonium acetate (39 mg, 5 
15 equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was removed at 
reduced pressure and the crude benzamidine was purified by HPLC (CI 8 reversed 
phase) eluting with 0.5% TFA in H2O/CH3CN to give 3-(4-methoxycari)onyl-2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine (29.5 mg, 54%). 
MS found for CmHjjNAS (M+H)*: 545. 

20 

ExampteU 



3-(4-hydroxycarbonyl-2-(4-((2- 

aminosulfonyl)phenyl]phenylcarbonylamino)pheaoxy) benzamidine. 

25 




A solution of 3-(4-methoxycarbonyl'2'(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine (10.9 mg, 0.02 
mmoi, 1.0 equiv) in 5 mL of methanol was treated with IN LiOH (2 mL) at rt for 2 h. 
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Methanol was evaporated, the aqueous residue was subjected to HPLC with 0.5% 
TFA in H2O/CH3CN to give 3-(4-hydroxycarbonyl-2-(4-[(2- 
aminosulfonyl)phenyl]phenyIcarbonyIamino)phenoxy) benzamidine (8.9 mg, 84%). 
MS found for Q7H23N4O6S (M+H)*: 531. 

5 

Example 12 

3-(2-(4-[(2-aminosuironyl)phenyl]phenyIcarbonyIamino)pheylamino) 
benzamidine. 

10 




Step 1: A mixture of 3-(2-aniino-phenylamino)benzonitrile (196 mg, 1 mmol, 1,0 
equivX 4-[(2-t-butylaminosulfonyl)phenylJbenzoic chloride (349 mg, 1 equiv), 
pyridine (3 mL) in 10 mL of dichloromethane was stiired at rt overnight, washed with 
15 H2O. The organic layer was dried over MgS04, filtered and evaporated. Flash 

chromatography on silica gel gave 3-(2-(4-[(2-t- 

butylaminosulfonyl)phenyl]phenylcarbonylamino) phenylamino) benzonitrile (226 
mg, 43%). MS found for C3oH2^403S (M+H)": 525. 

20 Step 2: A stream of HCl(g) was bubbled through a 0**C solution of 3-(2-(4-[(2-t- 

butylaminosulfony1)phenyl]phenylcarbonylamino)pheylamino) benzonitrile (S3 mg, 
0.1 mmol) in 5 mL of methanol until saturation. The mixture was stirred at rt 
overnight and evaporated. The resulting residue was treated with ammonium acetate 
(39 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was 

25 removed at reduced pressure and the crude benzamidine was purified by HPLC (CI 8 
reversed phase) eluting with 0.5% TFA in H2O/CH3CN to give 3-(2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonylamino)pheylamino) benzamidine (27 mg, 55%). 
MS found for Cj^H^NjOjS (M+H)*: 486. 
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10 



15 



20 



Examplg 13 

7-(2-(4-|(2-aminosulfonyl)phenyl]benzoylamino)pfaenoxy)-l-aminoisoquinolink 



Stq) 1: A mixture of 7-(2-aminophenoxy)isoquinoline (237 mg, 1 mmol, 1.0 equiv), 
4-[(2"t-butylaminosulfonyl)phenyI]benzoic acid (330 mg, 1 equiv), Bop reagent (880 
mg, 2 equiv) and TEA (1.39 mL, 10 equiv) in 3 mL of DMF was stiired at rt 
overnight. The mixture was diluted with EtOAc, washed with HjO. The organic layer 
was dried over MgS04, filtered and evaporated. Flash chromatography on silica gel 
gave 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)phenoxy) isoquinoline 
(469 mg, 85%). MS found for CjjHjoNAS (M+H)^ 552. 

Step 2: A solution of 7-(2-(4-[(2-t- 

butylaminosulfonyl)phenyl]benzoylamino)phenoxy) isoquinoline (1 10 mg, 0.2 mmol, 
1 equiv) in 5 mL of acetone was treated with wCPBA (1 13 mg, 57%, 1.5 equiv) until 
HPLC showed complete reaction. Acetone was evaporated, the residue was 
partetioned between methylene chloride and saturated aqueous NaHCOj. The organic 
layer was dried ove MgS04 and used in the next step directly. 

Step 3: The compound obtained in step 2 in 5 mL of pyridine was treated with tosyl 
chloride (46 mg, 1 .2 equiv) at rt overnight and pyridine was removed under reduced 
pressure. The residue was reacted with 5 mL of ethanolamine for 12 h, and partitioned 
between methylene chloride and water. The organic layer was dried over MgS04, 
filtered, evaporated and refluxed in 3 mL of trifluoroacetic acid for 30 min. After 
removing TFA, the crude was purified by HPLC (CI 8 reversed phase) eluting with 
0.5% TFA in H2O/CH3CN to give 7-(2-(4^[(2- 

aminosulfonyl)phenyl]benzoylamino)phenoxy)-l-aminoisoquinoUne (43 mg, 42%). 
MS found for C28H23N4O4S (M+H)^: 511. 
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Example H 

7-(2-(4-[(2-ainino5uIfonyl)phenyl]benzoylamino)-4-fluorophenoxy)l- 
aminoisoquinoline. 

5 




Step 1: A mixture of 7-(2-amino-4-fluorophenoxy)isoquinolme (255 mg, 1 mmol, l.O 
equiv), 4-[(2-t-butyIaminosuIfonyl)phenyl]ben2oic acid (330 mg, 1 equiv). Bop 
reagent (880 mg, 2 equiv) and TEA (1.39 mL, 10 equiv) in 3 mL of DMF was stirred 
10 at rt overnight. The mixture was diluted with EtOAc, washed with HjO. The organic 
layer was dried over MgS04, filtered and evq)orated. Flash chromatography on silica 
gel gave 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4-fluorophenoxy) 
isoquinoline (467 mg, 82%). MS found for C32H29FN3O4S (M+H)*: 570. 

15 Step 2: A solution of 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4- 
fluorophenoxy) isoquinoline (1 14, 0.2 mmol, 1 equiv) in 5 mL of acetone was treated 
with mCPBA (1 13 mg, 57%, 1.5 equiv) until HPLC showed complete reaction. 
Acetone was evaporated, the residue was partetioned between methylene chloride and 
saturated aqueous NaHCOj. The organic layer was dried ove MgSO^ and used in the 

20 next step directly. 

Step 3: The compound obtained in step 4 in 5 mL of pyridine was treated with tosyl 
chloride (46 mg, 1.2 equiv) at rt overnight and pyrine was removed under reduced 
pressure. The residue was reacted with 5 mL of ethanolamine for 12 h, and partitioned 
25 between methylene chloride and water. The organic layer was dried over MgS04, 
filtered, evaporated and refluxed in 3 mL of trifluoroacetic acid for 30 min. After 
removing TFA, the crude was purified by HPLC (CI 8 reversed phase) eluting with 
0.5% TFA in H2O/CH3CN to give 7-(2-(4-[(2-aminosulfonyl)phenyl]ben2oylamino)- 
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4-fluorophenoxy)l-aminoisoquinoline (77 mg, 50%). MS found for C28H22FN4O4S 
(M+H)*: 529. 

Exampte 15 

7-(2-(4-[(2-aminosulfonyl)phenyl]beiizoylamino)-4*trifluoromethy^^ 
aminoisoquinoline. 




10 Stq) 1: A mixture of 7-(2-amino-4-trifluoromethyIphenoxy)isoquinoline (305 mg, I 
mmol» 1.0 equiv), 4-[(2-t-butylammosulfonyl)phenyl]benzoic acid (330 mg, 1 equiv), 
Bop reagent (880 mg, 2 equiv) and TEA (1.39 mL, 10 equiv) in 3 mL of DMF was 
stirred at rt overnight. The mixture was diluted with EtOAc, washed with HjO. The 
organic layer was dried over MgS04, filtered and evaporated. Flash chromatography 

15 on silica gel gave 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4- 

trifluoromethylphenoxy) isoquinoline (360 mg, 58%). MS found for C33H29F3N3O4S 
(M+H)": 620. 

Step 2: A solution of 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]ben2oylamino)-4- 
20 trifluoromethylphenoxy) isoquinoline (124 mg, 0.2 mmol, 1 equiv) in 5 mL of acetone 
was treated with mCPBA (1 13 mg, 57%, 1 .5 equiv) until HPLC showed complete 
reaction. Acetone was evaporated, the residue was partetioned between methylene 
chloride and saturated aqueous NaHCO,. The organic layer was dried ove MgS04 and 
used in the next step directly. 

25 

Step3: The compound obtained in step 4 in 5 mL of pyridine was treated with tosyl 
chloride (46 mg, 1.2 equiv) at rt overnight and pyrine was removed under reduced 
pressure. The residue was reacted with 5 mL of ethanolamine for 12 h, and partitioned 
between methylene chloride and water. The organic layer was dried ove MgS04, 
30 filtered, evaporated and refluxed in 3 mL of trifluoroacetic acid for 30 min. After 
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removing TFA, the crude was purified by HPLC (CI 8 reversed phase) eluting with 
0.5% TFA in H^O/CHjCN to give 7-(2-(4-[(2-aminosulfonyl)phenyl]benzoylamino)- 
4-trifluoromethylphenoxy)l-aminoisoquinoline (64 mg, 52%). MS found for 
C29HJJF3N4O4S (M+H)^ 579. 

5 

Example 16 

7-(2-(4-[(2-aminosulfonyl)phenyl]benzoylamino)-4-methylsulfonylphenoxy)l* 
aminoisoquinoiinie. 

10 




OzMe 



Step 1: A mixture of 7-(2-amino-4-methylsulfonylphenoxy)isoquinoline (315 mg, 1 
mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic acid (330 mg» 1 equiv). 
Bop reagent (880 mg, 2 equiv) and TEA (1 .39 mL, 10 equiv) in 3 mL of DMF was 
15 stirred at rt overnight. The mixture was diluted with EtOAc, washed with HjO. The 
organic layer was dried over MgS04, filtered and evaporated. Flash chromatography 
on silica gel gave 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4- 
methlsulfonylphenoxy) isoquinoline (460 mg, 73%). MS found for C33H32N3O6S2 
(M+H)*: 630. 

20 

Step 2: A solution of 7-(2-(4-[(2-t-butylammosulfonyl)phenyl]benzoylamino)-4- 
metfalsulfonylphenoxy) isoquinoline (126 mg, 0.2nmiol, 1 equiv) in 5 mL of acetone 
was treated with wCPBA (1 13 mg, 57%, 1.5 equiv) until HPLC showed complete 
reaction. Acetone was evaporated, the residue was partetioned between methylene 
25 chloride and saturated aqueous NaHCOj. The organic layer was dried ove MgS04 and 
used in the next step directly. 

Step 3: The compound obtained in step 4 in 5 mL of pyridine was treated with tosyl 
chloride (46 mg, 1 ,2 equiv) at rt overnight and pyrine was removed under reduced 
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pressure. The residue was reacted with 5 mL of ethanolamine for 12 h, and partitioned 
between methylene chloride and water. The organic layer was dried over MgS04, 
filtered, evaporated and refluxed in 3 mL of trifluoroacetic acid for 30 min. After 
removing TFA, the crude was purified by HPLC (CIS reversed phase) eluting with 
5 0.5% TFA in H^O/CHjCN to give 7-(2-(4-[(2-aminosulfonyl)phenyl]benzoylamino). 
4-methylsulfonylphenoxy)l-aminoisoquinoline (94 mg, 80%). MS found for 
C29H25NAS2 (M+H)*: 589. 

Examplg 17 

10 

3*(2-(4-((2*aminosulfonyl)phenyIlphenyIaminocarbonyl-4-nitrophenoxy) 
benzamidine. 




15 Step 1: A solution of 2-fluoro-5-nitrobenzoic acid (1.85 g, 10 mmol, 1,33 equiv) in 
thionyl chloride (5 mL) was refluxed for 2 h and evaporated. The residue was 
redissolved in 20 mL of methylene chloride and to the solution were added 4-[(2-t- 
butylaniinosulfonyl)phenyI]aniline (2.0 g, 1.0 equiv) and 5 mL of pyridine. After 
stirring at rt overnight, the volatile was evq>orated. Flash chromatography on silica 

20 gel l<4-[(2-t-butylanmosulfonyl)phenyl]phenylaniinocarbonyl)-2-fluoro-5- ' 
nitrobenzene (2.9 g, 99%). MS found for CjjH^jFNjOsS (M+H)^ 472. 

Step 2: To a solution of I -(4-[(24-butylaminosulfonyl)phenyl]phenylaminocarbonyl)- 
2-fluoro-5-nitrobenzene (1.18 g, 0.25 mmol, 1.0 equiv) and 3-hydroxybenzonitrile 
25 (298 mg, 1.0 equiv) in 10 mL of DMF was added K2CO3 (691 mg, 2 equiv). After 
stirring at 60**C for 3 h, the mixture was diluted with BtOAc and washed with HjO. 
The organic layer was dried over MgS04, filtered, evaporated and chromatographied 
to give 3-(2-(4-[(2-t-butylammosulfonyl)phenyl]phenylaminocarbonyl-4- 
nitrophenoxy) benzonitrile(950 g, 63%). MS found for CyflijNjO^S (M+H)*: 571 . 
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Step 3: A stream of HCI(g) was bubbled through a O^C solution of 3-(2-(4-[(2-t- 
butylaminosulfonyl)phenyl]phenylammocarbonyl-4-mtrophenoxy) benzonitrile (57 
mg, 0.1 mmol) in S mL of methanol until saturation. The mixture was stirred at rt 
S overnight and evs^^orated. The resulting residue was treated with ammonium acetate 
(39 mg, S equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was 
removed at reduced pressure and the crude was purified by HPLC (CI 8 reversed 
phase) eluting with 0.5% TFA in H2O/CH3CN to 3-(2-(4-[(2- 
aminosulfonyl)phenyl]phenylaminocarbonyl-4-nitrophenoxy) benzamidine (24 mg, 
10 45%). MS found for Q^H^zNiO^S (M+H)*: 532. 

Example 18 

3-(2-(4-[(2-aiiiinosulfonyl)phenyI]phenylaminocarbonyI-4-aminophenoxy) 
15 benzamidine. 



A mixure of 3-(2-(4-[(2-aminosulfonyl)phenyl]phenylaminocaibonyl-4-nitrophenoxy) 
benzamidine (53 mg, 0,1 mmol, I equiv), 5 mL of IN HCl, 5 mg of Pd/C (10%) m 10 
20 mL of methanol was stirred at rt under 1 atm H, atomosphere overnight. After 
filtration through a thin layer of Celite and removal of the volatile, the aqueous 
residue was purified by HPLC (CIS reversed phase) eluting with 0.5% TFA in 
H2O/CH3CN to 3-(2-(4-[(2-aminosulfonyl)phenyl]phenylaminocarbonyl-4- 
aminophenoxy) benzamidine (31 mg, 66%). MS found for CjfiuHsO^S (M+H)^: 502. 
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Example 19 

M2-(4-[(2-aiiiinosulfonyl)pbenyl]phenylaminocarbonyM-chlorophenoxy) 
benzainidine. 




Step I: Amixure of 3-(2-(4-[(2-t-butylaniinosulfonyl)phenyl]phenyIaminocarbonyl-4- 
nitrophenoxy) benzonitrile (570 mg, 1 mmol, 1 equiv) and SnClz.ZHjO (677 mg, 3 
equiv) in 25 mL of EtOAc was refluxed for 2 h. The reaction was quenched with sat. 
1 0 NaHCOj. The oiganic layer was separated and dried over MgS04, filtered and 

evaporated to give 3-(2*(4-[(2-t-butylaminosulfonyl)phenyl]phenylaminocarbonyl-4- 
aminophenoxy) benzonitrile (45 mg, 83%). MS found for C^^iijO^S (M+H)*: 541. 

Step 2: A raixure of t-BuNOj (21 mg, 0. 1 mmol, 2 equiv), CuCl (20 mg, 2 equiv) in 5 
15 mL of acetonitrile was refluxed for 10 min. To the solution was added 3-(2-(4-[(2-t- 
butylaminosulfonyl)phenyl]phenylaminocarbonyl-4-aminophenoxy) benzonitrile (54 
mg, 0.1 mmol, 1 equiv). The mixture was refluxed for Ih and evaporated. Flash 
chromatography with 1:2 EtOAc/hexane to give [(2-t- 

butylaminosulfonyl)phenyl]phenylaminocarbonyl-4-chlorophenoxy) benzonitrile (43 
20 mg, 77%)MS found for C30H27CIN3O4S (M+H)*: 561 . 

Step 3: A stream of HCl(g) was bubbled through a 0**C solution of 3-(2-(4-[(2-t- 
butylaminosulfonyl)phenyl]phenylaminocarbonyl-4-chlorophenoxy) benzonitrile (56 
mg, 0.1 mmol) in 5 mL of methanol until saturation. The mixture was stirred at rt 

25 overnight and evaporated. The resulting residue was treated with ammonium acetate 
(40 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was 
removed at reduced pressure and the cmde was purified by HPLC (CI 8 reversed 
phase) eluting with 0.5% TFA in HjO/CHjCN to 3-(2-(4-[(2. 
aminosulfonyl)phenyl]phenylaminocarbonyI-4-chlorophenoxy) benzamidine (47 mg, 

30 84%). MS found for Cj^HzjClN^O^S (M+H)*: 521. 
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Example 20 

3-(2-(4-[(2-amuiosuIfonyI)pbenyi]phenyIaininocarbonyM-bromophenoxy) 
benzamidine. 

5 



This compound is prepared according to the procedure described in example 19. MS 
found for C26H22BrN404S (M+H)": 565. 

10 Examplg21 

2-bromo-6-(2-(4-[(2-aniinosulfonyl)phenyl]phenylcarbonylaniino)phenoxy 
naphthalene. 



A mixture of 2-bromo-6-(2-aminophenoxy) nq>hthalene (314 mg, 1 nunol, 1.0 equiv), 
4-[(2-t-butylaminosulfonyl)phenyl]benzoyl chloride (349 mg, 1 equiv), pyridine (3 
mL) in 10 mL of dichloromethane was stirred at rt overnight, washed with HjO. The 
organic layer was dried over MgS04, filtered, evaporated and refluxed in 2 mL of 
20 trifluoroacetic acid for 30 min. TFA was then evaporated and HPLC (CIS reversed 
phase) eluting with 0.5% TFA in HjO/CHjCN gave 2.bromo-6-(2-(4-[(2- 
aminosulfonyI)phenyl]phenylcarbonylamino)phenoxy naphthalene (378 mg, 66%). 
MS found for Q^HJSrNAS (M+H)*: 573. 





Br 



15 
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Example Tl 

3-tnethoxycarbonyl-2-(4-[(2- 
S aininosulfonyl)phenyl]phenylcarbonylamino)phenoxy naphthalene. 




A mixture of 3-methoxycarbonyl-2-(2-aminophenoxy) (294 mg, 1 mmol, 1.0 equiv)» 
4-[(2-t-butyIaniinosulfonyI)phenyl]benzoyl chloride (349 mg, 1 equiv), pyridine (3 
mL) in 10 iiiL of dichloromethane was stirred at rt overnight, washed with HjO, The 
1 0 organic layer was dried over MgS04, filtered, evaporated and refluxed in 2 mL of 
trifluoroacetic acid for 30 min. TFA was then evq)orated and HPLC (CIS reversed 
phase) eluting with 0.5% TFA in H2O/CH3CN gave 3-methoxycarbonyl-2.(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy naphthalene (420 mg, 76%). 
MS found for C^^^^^O^ (M+H)*: 553. 

15 

Example 23 

3-hydroxycarbonyM-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonyIamino)phenoxy naphthalene. 




A solution of 3-methoxycarbonyl-2-(4-methylsulfonyl-2-(4-[(2- 
aminosulfonyl)phcnyl]phenylcarbonylamino)phenoxy) naphthalene (55 mg, 0. 1 
mmol, 1 .0 equiv) in 5 mL of methanol was treated with IN LiOH (2 mL) at rt for 2 h. 
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Methanol was evaporated, the aqueous residue was subjected to HPLC with 0.5% 
TFA in H2O/CH3CN to give 3-hydroxycarbonyl.2-(4-((2- 

aminosulfonyl)phenyl]phraylcarbonylamino)phenoxy naphthalene (47 mg, 88%). MS 
found for Cyfi^NjO^ (M+H)*: 539. 

5 

Example 24 

3-ainiDOcarbonyl-2-(4-[(2-aininosulfonyl)phenyl]phenylcarbonylainino)phenoxy 
naphthalene. 




Step 1: A solution of 3-methoxycarbonyl-2-(4-methylsulfonyU2-(4-[(2-t- 
butyiaminosulfonyl)phenyl]phenylcarbonylaniino)phenoxy) naphthalene (40 mg, 
0.066 mmol) in 5 mL of methanol was treated with IN LiOH (2 mL) at it for 2 h. 
Methanol was evaporated, and acidified with IN HCl until PH 1-2. The product (39 
15 mg, 1 00%), 3-hydroxycarbonyl-2-(4-methylsulfonyl-2-(4-[(2-t- 

butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) naphthalene, was 
extracted with EtOAc, dried over MgS04, filtered and evaporated. MS found for 
C34H3,NAS (M+H)^: 595. 

20 Step 2: A solution of 3-hydroxycarbonyl.2-(4-methylsulfony l-2-(4-[(2-t- 

buty1aminosulfonyl)phenyl]phenylcaibonylammo)phenoxy) naphthalene (39 mg, 
0.066 mmol) was refluxed in 3 mL of thionyl chloride for 2 h and evaporated. The 
residue was then stirred in 5 mL of 2M ammonia in methanol overnight. The volatile 
was evaporated and the residue was refluxed in 2 mL of trifluoroacetic acid overnight 

25 to give the product 3-aminocaibonyl-2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy naphthalene (14 mg, 39%) after 
HPLC (CI 8 reversed phase, eluting with 0.5% TFA in HjO/CHjCN). MS found for 
C30H24N3O5S (M+H)*: 538. 
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Example 25 

3-methoxycarbonyl-2«(4-[(2- 

aniinosulfonyl)phenyl|phenylcarboiiylainino)phenoxy-6-broino naphthalene. 

5 




A mixture of 2-(2-aminophenoxy)-3-methoxycarbonyl-6-bromo naphthalene (372 mg, 
1 mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoyl chloride (349 mg, 1 
equiv)» pyridine (3 mL) in 10 mL of dichloromethane was stiired at rt overnight, 
1 0 washed with HjO. The organic layer was dried over MgS04, filtered, evaporated and 
refluxed in 2 mL of trifluoroacetic acid for 30 min. TFA was then evaporated and 
HPLC (CIS reversed phase) eluting with 0.5% TFA in H^O/CHjCN gave 3- 
methoxycaibonyl-2-(4-[(2-aminosulfonyl)phenyl]phenyIcarbonylamino)phenoxy-6- 
bromo naphthalene (423 mg, 67%). MS found for CjiH^^BrNjOeS (M+H)"^: 631. 

15 

Example 26 



3-hydroxycarbonyl-2-(4-[(2- . 
20 aminosulfonyl)phenyl]phenylcarbonylaniino)phenoxy-6-bronio naphthalene. 
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A solution of 3-methoxycarbonyl-2-(4-methylsulfonyl-2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy)-6-bromo naphthalene (63 mg, 
0.1 mmol, 1.0 equiv) in S mL of methanol was treated with IN LiOH (2 mL) at rt for 
2 h. Methanol was evaporated, the aqueous residue was subjected to HPLC with 0.5% 
5 TFA in H2O/CH3CN to give 3-hydroxycarbonyl-2-(4-[(2- 

aminosulfonyl)phenyI]phenylcarbonylaraino)phenoxy-6-bromo naphthalene (47 mg, 
78%). MS found for CjoH^jBrN^OeS (M+H)*: 617. 

10 

N-(5-bromo-2-pyridinyl)-(2-4-{(2. 

aminosaIfonyl)phenyl]phenylcarbonyIamino)phenylcarboxainide. 




15 Step 1: A solution of 2-ntrobenzoyl chloride (3.70 g, 20 mmol, 1.0 equiv), 2-amino-5- 
bromopyridine (3.50 g, 1 .0 equiv), pyridine (10 mL) in 25 mL of methylene chloride 
was stirred overnight. The volatile was evaporated, flash chromatography on silica gel 
gave N-(5-bromo-2-pyridinyl)-(2-nitro)phenylcarboxamide (5.02 g, 77%). MS found 
for C,2H9BrN303 (M+H)^: 322. 

20 

Step 2: A solution of N-(5-bromo-2-pyridinyl)-(2-nitro)phenylcarboxaraide (l.O g, 3.1 
nwnol, 1.0 equiv) in 30 mL of EtOAc was treated with SnCl2 2H2O (2.80 g, 4 equiv) 
at reflux for 4 h. The volatile was evaporated and the residue was redissolved in 
EtOAc, washed with saturated aqueous NaHCOj and IN NaOH. The organic layer 
25 was dried over MgS04, filtered and evaporated to N-(5-bromo-2-pyridinyl)-(2- 

amino)phenylcari50xamide (0.89 g, 98%). MS found for C,2H„BrN,0 (M+H)*: 292. 

Step 3: A mixture of N-(5-bromo-2-pyridinyl)-(2-amino)phenylcarboxamide (292 mg, 
1 mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoyl chloride (349 mg, 1 
30 equiv), pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight. 
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washed with HjO. The organic layer was dried over MgS04, filtered, evaporated and 
refluxed in 2 mL of trifluoroacetic acid for 30 min. TFA was then evaporated and 
HPLC (C18 reversed phase) eluting with 0.5% TFA in H^O/CHjCN gave N.(5- 
bromo-2-pyridinyl)-(2-4-[(2- 
5 aniinosulfonyl)phenyl]phenylcarbonylamino)phenylcarboxamide (470 mg, 85%). MS 
found for C^sH^rNfi^S (M+H)*: 551. 

Example 28 

10 N-(5-chloro-2.pyridinyl).(2-4-I(2- 

ammosulfonyI)pheny]]phenyIcarbonylaiiiino)phenyIcarboxamide. 




A mixture of N-(5-chloro-2-pyridinyl)-(2-amino)phenylcaiboxamide (247 mg, 1 
15 mmol, 1 .0 equiv), 4-[(2-t-butyIaminosulfonyl)phenyl]benzoyl chloride (349 mg, 1 
equiv), pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight, 
washed with HjO, The organic layer was dried over MgS04, filtered, evaporated and 
refluxed in 2 mL of trifluoroacetic acid for 30 min. TFA was then evaporated and 
HPLC (CI 8 reversed phase) eluting with 0.5% TFA in H2O/CH3CN gave N-(5- 
20 chloro-2-pyridinyl)-(2-4-[(2. 

aminosulfonyl)phenyl]phenylcarbonylamino)phenylcaiboxamide (370 mg, 73%). MS 
found for C25H20CIN4O4S (M+H)*: 507. 
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N-(5-bronio-2-pyridiaylH2-(4-[(2- 

metbylsulfonyl)pbenyl]pbenylcarbonyl)amino)phenylcarboxainide. 

5 




Step 1: To a mixture of 2'bromothioanisole (4.8g, 23.6mmol), 4- 
caiboxybenzeneboronic acid (3.92g, 23.6niinoI) and 2M K2CO3 (35.5mmol, 71inmol) 
in dioxane (20ml) was added dichloTobis(triphenylphosphine)palladium (II) (41Smg, 
10 0.6nmiol) under Ar. It was refluxed for 2hrs. After the removal of the solvent, the 
residue was neutralized by IN HCl and extracted with dichloromethane. The organic 
layer was dried over MgS04 and concentrated in vacuo to give 4-[(2- 
methylduo)phenyl]benzoic acid (5.9g, 100%). ES-MS (M+H)*=245. 

15 Step 2: To a solution of 4-[(2-methylthio)phenyl]benzoic acid (3,43g, 14mmol) in 
HjO (lOmI) and acetone (20ml) was added oxone monopersulfate (34.6g, S6mmol). 
The mixture was stirred at r.t. overnight After the removal of the solvent, the residue 
was extracted with ethyl acetate. The organic layer was dried over MgS04 and 
concentrated in vacuo to give 2.16g (63%) 4-[(2-methylsulfonyl)phenyl]benzoic acid. 

20 ES-MS (M+H)^=277. 

Step 3: To a solution of 4-[(2-methylsulfonyl)phenyl]benzoic acid (552mg, 2mmol) in 
dichloromethane (5ml) was added oxalyl chloride (350ul, 4mmol) and 2 drops of 
DMF, The mixture was stirred at r.t. for 2 hrs. After the removal of the solvent in 

25 vacuo, the residue was dissolved in dichloromethane (5ml), N-(5-bromo-2-pyridinyl)- 
(2-amino)phenylcarboxamide (700mg, 2.4mmol), pyridine (486ul, 6mmol) and 
catalytic amount of DMAP were added. The mixture was stirred at r.t. overnight. 
After the removal of the solvent, the residue was purified by flash column (30% ethyl 
acetate/hexane) and then preparative HPLC to get 414mg (38%) of N-(5-bromo-2- 

30 pyridinyl)-(2-(4-[(2- 
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methylsulfonyl)phenyl]phenylcarbonyI)amino)phenylcarboxamide. ES-MS M*=550, 
(M-h2)"=552. 

Examplg 3Q 

5 

N-(5-chloro-2-pyridinylH2-(4-[(2- 

niethylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcarboxamide« 



10 To a solution of 4-[(2-methylsulfonyl)phenyl]benzoic acid (280 mg, I mmol) in 
dichloromethane (5ml) was added oxalyl chloride (175 ul, 2 mmol) and 2 drops of 
DMF. The mixture was stirred at nt for 2 hrs. After the removal of the solvent in 
vacuo^ the residue was dissolved in dichloromethane (5ml), N-(5-chloro-2-pyridinyl)- 
(2-amino)phenylcaiboxamide (297mg, 1.2 mmol), pyridine (243ul, 3 mmol) and 

15 catalytic amount of DMAP were added. The mixture was stirred at r.t overnight. 

After the removal of the solvent, the residue was purified by flash column (30% ethyl 
acetate/hexane) and then preparative HPLC to get 95 mg (20%) of N-(5-chloro-2- 
pyridinyl)-(2-(4-[(2- 

methylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcarboxamide. ES-MS 
20 M+=505.5, (M+2)+=507.5. 

Example 31 




N-(4-bromQ-2-methoxycarbonyphenyl)-(2-(4-[(2- 
25 methylsulfonyl)phenyl]phenylcarbonyl)amino)phenyicarboxamide. 
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A sanq>le of 4-[(2-methylsulfonyl)phenyI]benzoic acid (280 mg» 1 minol, 1 equiv) 
was refluxed with 2 mL of thionyl chloride for 2 h and evaporated. The residue was 
dissolved in 5 mL of dichloromethane, N-(4-bromo-2-methoxycart>onyphenyl)-(2- 
5 amino)phenylcarboxamide (348 mg,l equiv), pyridine (3 mL) were added. The 

mixture was stirred at r.t. overnight. After the removal of the solvent, the residue was 
purified by flash column to give 480 mg (79%) of N-(4-bromo-2- 
methoxycarbonyphenyl)-(2-(4-[(2- 

methylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcarboxamide. MS found for 
10 Cj9H24BrNAS (M+H)^ 607. 

Fxampte 32 

1 S N-(4-chloro-2-methoxycarbonypheaylH2-(4*((2- 

methylsalfonyl)phenyI]phenylcarbonyl)amino)phenylcarboxamide. 



20 A sample of 4-[(2-methylsulfonyl)phenyl]benzoic acid (280 mg, 1 mmol, 1 equiv) 
was refluxed with 2 mL of thionyl chloride for 2 h and evaporated. The residue was 
dissolved in 5 mL of dichloromethane, N-(4-chloro-2-methoxycarbonyphenyl)-(2- 
amino)phenylcarboxamide (304 mg,l equiv), pyridine (3 mL) were added. The 
mixture was stirred at r.t. overnight. After the removal of the solvent, the residue was 

25 purified by flash column to give 479 mg (85%) of N-(4-chloro-2- 
methoxycarbonyphenyl)-(2-(4-[(2- 

methylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcarboxamide. MS found for 
Cj,H24ClNAS (M+Hf : 563. 
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Example 33 

N-(5-bromo-2*pyridinylH2-4-[(2- 

aminosuIfonyI)phenyl]phenylcarbonylamino)pyridinyl-3-caitK>xanude. 

5 




Step 1: A solution of 2-aminopyridine-3-caiboxylic acid (138 mg, 1 nunol) in 10 mL 
of methanol was treated with thionyl chloride in portions until complete reaction. The 
solvent was evaporated and the residue was dissolved in 10 mL of pyridine. To the 
10 solution were added 4-[(2-t-butylaminosulfonyl)phenyl]benzoic acid and POCI3. The 
resulting mixture was stirred at rt overnight, quenched by slow addition of water, and 
extracted with EtOAc. The organic layer was dried over MgS04, filtered and flash 
chromatographied to give methyl 2-(4-[(2-t- 

butylaminosulfonyl)phenyl]ph«iylcarbonyI)aminopyridine-3-carboxylate (243 mg, 
1 5 52%). MS found for C24H26N3O5S (M+H)^ 468. 

Step 2: To A solution of 2-amino-5-bromopridine (45 mg, 4.0 equiv) in 5 mL of 
methylene chloride treated with AlMcj (2M in hexane, 0.65 mL, 20 equiv) for 30 min 
was added methyl 2-(4-[(2-t- 

20 butylaminosulfonyl)phenyl]phenyIcaibonyl)aminopyridine-3-carboxylate (30 mg, 
0.064 mmol, 1 equiv). The mixture was stirred at rt overnight, quenched with 
saturated aqueous potassium sodium tartrate. The organic layer was dried over 
MgS04, filtered, evaporated and refluxed in 2 mL of trifluoroacetic acid for 30 min. 
TFA was then evaporated and HPLC (CI 8 reversed phase) eluting with 0.5% TFA in 

25 H2O/CH3CN gave N-(5-bromo-2-pyridinyl)-(2-4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)pyridinyl-3-caiboxamide (1 7 mg, 48%). 
MS found for C24Hi9BrN504S (M+H)*: 552. 
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gyamplg 34 

N-(5-chIoro-2-pyridinylH2-4-l(2. 

aiiiinosulfonyi)phenyl]pbenylcarbonyIaniino)pyridinyl-3-carboxamide. 




To A solution of 2-amino-S-chloropridme (32 mg, 4.0 equiv) in S mL of methylene 
chloride treated with AlMe, (2M in hexane, 0.6S mL, 20 equiv) for 30 min was added 

10 methyl 2-(4-[(2-t-butylaminosulfonyl)phenyl]phenyIcarbonyl)aminopyridine-3- 
carboxylate (30 mg, 0.064 mraol, 1 equiv). The mixture was stirred at rt overnight, 
quenched with saturated aqueous potassium sodium tartrate. The organic layer was 
dried over MgS04, filtered, evaporated and refluxed in 2 mL of trifluoroacetic acid for 
30 min. TFA was then evaporated and HPLC (CI 8 reversed phase) eluting with 0.5% 

1 5 TFA in H^O/CHjCN gave N-(5-chloro«2-pyridinyl)-(2^.[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)pyridinyl*3-carboxamide (21 mg, 66%). 
MS found for C24H,9C1N504S (M+H)*: 508. 

Example 35 

20 

N-(5-bromo-2-pyridlnyI)-(3-4-[(2- 

amiDOSulfonyl)phenyl]pheDyIcarbonylamino)pyridinyI-2-carboxaimde. 
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To A solution of 2-amino-5-bromopridine (69.2 mg, 4.0 equiv) in 5 mL of methylene 
chloride treated with AlMej (2M in hexane, 1 mL, 20 equiv) for 30 min was added 3- 
(4-[(2-t-butylaminosulfonyl)phenyl]phenylcarbonyI)aminopyridine-2-carboxylate 
(46.7 mg, 1 equiv). The mixture was stirred at rt overnight, quenched with saturated 
5 aqueous potassiimi sodium tartrate. The organic layer was dried over MgS04, filtered, 
evaporated and refluxed in 2 mL of trifluoroacetic acid for 30 min. TFA was then 
evaporated and HPLC (CIS reversed phase) eluting with 0.5% TFA in H^O/CHjCN 
gave N-(5-bromo-2-pyridinyl)-(3-4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)pyridinyl-2-carboxamide (29 mg, 53%). 
1 0 MS found for C24H,5^rNs04S (M+H)^ 552. 

Example 36 

N-(5-chIoro-2-pyridmyl)-(2-4-[(2- 
15 aminosulfony0phenyl]phenylcarbonyIammo)pyridinyl-3-carboxainide. 




To A solution of 2-amino-5-chlon>pridine (5 1 .2 mg, 4.0 equiv) in 5 mL of methylene 
chloride treated with AlMe, (2M in hexane, 1 mL, 20 equiv) for 30 min was added 3- 

20 (4-[(2-t-butylaminosuifonyl)phenyl]phenylcarbonyl)aminopyridine-2-catboxyIate 
(46.7 mg, O.lmmol, 1 equiv). The mixture was stirred at rt overnight, quenched with 
saturated aqueous potassium sodium tartrate. The organic layer was dried over 
MgS04, filtered, evaporated and refluxed in 2 mL of trifluoroacetic acid for 30 min. 
TFA was then evaporated and HPLC (CIS reversed phase) eluting with 0.5% TFA in 

25 H2O/CH3CN gave N-(5-chloro-2.pyridinylH2-4-[(2- 

aminosulfonyl)phenyl]phenyIcarbonylamino)pyridinyl-3-carboxamide (33 mg, 64%). 
MS found for C24H,9C1N504S (M+H)*: 508. 
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Examples 37-40 

The following compounds of Examples 37-40 were prepared using the procedure 
described in Example 36: 





Example 37 

MS (M+H): 
508 



Example 3« 

MS (M+H): 
552 



Example 39 

MS (M+H): 
508 



Example 40 

MS (M+H): 
552 



Example 41 



10 



N-(4-bromo-2-Ditropheiiyl)-(2-(4-[(2- 

inethyIsuIfonyl)pheDyl]pbenyIcarbonyl)amino)phenyIcarboxaiiiide. 



15 




Step 1: A mixture of methyl 2-aminobenzoate (150 mg, 1 mmol, 1.0 equiv), 4-[(2- 
methylsulfonyl)phenyl]benzoic chloride (294 mg, 1 equiv), pyridine (3 mL) in 10 mL 
of dichloromethane was stiired at rt overnight, washed with HjO. The organic layer 
was dried over MgS04, filtered and evaporated. Flash chromatography on silica gel 
gave methyl 2-(4-[(2-methylsulfonyl)phenyl]phenylcarbonyl)aminobenzoate (250 mg, 
54%). MS found for C25H27NAS (M+H)^ 467. 



20 



Step 2: To a solution of 4-bromo-2-ntroaniline (43.4 mg, 0.2 mmol, 2.0 equiv) in 5 
mL of methylene chloride treated with AlMe, (2M in hexane, 0.3 mL, 6 equiv) for 30 
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min was added methyl 2-(4-[(2- 

methylsulfonyl)phenyl]phenylcart)onyl)aminobenzoate (46.6 mg, 1 equiv). The 
mixture was stirred at rt ovemight, quenched with saturated aqueous potassium 
sodium tartrate. The organic layer was dried over MgS04, filtered and evaporated. 
5 Flash chromatography on silica gel gave N-<4-bromo-2-nitrophenylH2-(4-[(2- 
methylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcaiboxamide (5 mg, 9%). MS 
found forCj^HjjBrNjOfiS (M+H)*: 594. 

E?<;OT ]iple 42 

10 

N-(4-methoxyphenyl)-N^(4-[(2-aniinosulfonyl)phenyl]phenyl)-maleaniic™^ 




OMe 



A. Preparation of N-(4-methoxyphenyI)-N'-(4-[(2-tert-butylaminosuIfonyl)phenyl] 
1 S pheny l)-maleamic amide. 

To a solution of commercially available N-(4-methoxyphenyl)maleamic acid (100 mg, 
0.452 mmol), triethylamine (0.126 mL, 0.906 mmol) and 4-(2-tert- 
butylaminosuIfonylphenyl)aniline (138 mg, 0.454 mmol) in anhydrous DMF (5 mL), 

20 BOP (260 mg, 0.588 mmol) was added. The mixture was stirred at room temperature 
overnight Water and EtOAc were added. The organic phase was separated, washed 
with H20, then with 5% NaHC03, dried over Na2S04, concentrated in vacuo. The 
residue was purified by HPLC using a gradient of 20% CH3CN in H20 (containing 
0.1% TFA) to 100% CH3CN over 80 min. Fractions containing the desired product 

25 were pooled, and lyophilized to give a powder (70 mg, yield: 31%). MS 508 (M + H). 

B. Preparation of N-(4-methoxyphenyl).N'-(4-[(2-aminosulfonyl)phenyl]phenyl). 
maleamic amide. 
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The compound N-(4-methoxyphenyl)-N'-(4-[(2-tert-butylaminosulfonyl)phenyl] 
phenyl)-maleamic amide (40 mg, 79 mol) was dissolved in TFA (3 mL). It whs 
allowed to stand at room temperature overnight TFA was removed in vacuo. The 
residue was purified by HPLC using a gradient of 5% CH3CN in H20 (containing 
5 0. 1 % TFA) to 95% CH3CN over 60 min. Fractions containing the desired product 
were pooled, and lyophilized to give a powder (18 mg, yield: 51%). MS 452 (M + H) 
and 474 (M + Na). 'H NMR (CDC13) 1 1.40 (br.s, IH), 10.28 (br.s, IH), 8.12 (d, IH, 
J = 8 Hz), 7.72 (d, 2H, J = 8 Hz), 7.60 - 7.20 (m, 9H), 6.86 (AB type, 2H), 6.45 (br.s, 
2H),3.79(s,3H). 

10 

Example 43 



15 



N-(4-bromophenyI)-N'-(4-[(2-amuiosulfonyI)phenyl]phenyl)-maleamic amide. 



SO2NH2 

HN O 
Br 

A. Preparation of N-(4-[(2-tert-butylaminosulfonyl)phenyl] phenyl)maleamic 
methyl ester. 

To a solution of commercially available maleic acid monomethyl ester (277 mg, 2,13 
20 mmol), 4-(2-tert-butylaminosulfonylphenyl)aniline (648 mg, 2. 1 3 mmol) and 

triethylamine (0.593 mL, 4.26 mmol) in CH2C12 (20 mL), BOP (1.13 g, 2.55 mmol) 
was added. The mixture was stirred at room temperature overnight. More maleic acid 
monomethyl ester (50 mg, 0.385 nunol) was added. It was stirred for 3 hours. The 
CH2C12 solution was then washed with sat. NaHC03, IN HCl and sat. NaCl. The 
25 solution was dried over Na2S04, concentrated in vacuo. The residue was purified by a 
silica gel column using a gradient of 10-40% EtOAc in hexane as solvents, to give the 
titled compound (360 mg, yield: 41%). MS 361 (M + H - *Bu) and 439 (M + Na). 
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B. Preparation of N-(4-bromophenyl)-N'-(4-[(2.aminosulfonyl)phenyl]phenyl)- 
maleamic amide. 

To a solution of 4-bn)moaniline (93 mg, 0.543 mmol) in CH2C12 (5 mL) at room 
5 temperature, trimethylaluminum (0.82 mL, 2.0 M in hexane, 1 .64 mmol) was added 
dropwise. After the solution was stirred for 30 min at room temperature, compound 
N-(4-[(2-tert-butylaminosuIfonyl)phenyl] phenyl)maleamic methyl ester (1 13 mg, 
0.272 mmol) was added The mixture was stirred at room temperature for 2 days. The 
solution was neutralized with IN HCl to pH 2-3. Water and CH2CI2 were added, and 

10 organic phase was separated, dried over Na2S04, concentrated in vacuo. The residue 
was dissolved in TFA (4 mL). It was allowed to stand at room temperature overnight 
TFA was removed in vacuo. The residue was purified by HPLC using a gradient of 
5% CH3CN in H20 (containing 0.1% TFA) to 95% CH3CN over 60 min. Fractions 
containing the desired product were pooled, and lyophilized to give a powder (8 mg, 

15 yield: 6%). MS 500 and 502 (M + H), 522 and 524 (M + Na). *H NMR (CD30D) 
8.09 (d, IH, J = 8 Hz), 7.68 (d, 2H, J = 8 Hz), 7.64 - 7.28 (m, 9H), 6.45 (AB type, 
2H). 

Examples 44 and 45 

20 

Preparation of N^5-bromopyridin-2-yl)-N^4-[(2-aminosulfonyl)phenyl] 
phenyl)-2-methylmaleamic amide and N^-(S-bromopyridin-2-yI)-N*-(4-[(2- 
aminosulfonyl)pbenyI]pbenyl)-3-melhylmaleamic amide. 




A. Preparation of N-(5-bromopyridin-'2-yl)-methylmaleimide. 

A mixture of citraconic anhydride (1.00 mL, 11.1 mmol) and 2-amino-5- 

bromopyridine (1 .93 g, 1 1.2 nunol) in toluene (60 mL) was heated to reflux overnight. 



wo 01/19788 



PCTAJSOO/25196 



101 

The solution was cooled down, filtered. The filtrate was concentrated in vacuo to give 
a solid (2. 10 g, yield: 71%). MS 267 and 269 (M + H). 

B. Preparation of N^5-bromopyridin-2-yl)-N'-<4-[(2.aminosulfonyl)phenyl] phenyl)- 
5 2-methyhnaleamic amide and N*-(5-bromopyridin-2-yl)-N^-(4.[(2- 
aminosulfonyl)phenyl]phenyl).3-methylmaIeamic amide. 

To the solution of 4-(2-aminosulfonylphenyl)aniline (0.170 g, 0.685 mmol) in 
CH2C12 (10 mL) at room temperature, trimethylaluminum (2.0 M in hexane, 2.00 

1 0 mL, 4.00 mmol) was added dropwise, during which time, white geWike precipitates 
came out the solution. It was stirred for 30 min. A solution of N-(5-brDmopyridin-2- 
yl)-methylmaleimide (0.122 g, 0.457 mmol) in CH2C12 (5 mL) was added. It was 
stirred for 1 hour, during which time the precipitates started to dissolve, and the 
solution became clear. It was stirred for another 2 hours. IN HCl was added to 

15 neutralize the solution to pH 2-3, which resulted in precipitation. The precipitates 
were collected by filtration, dried on vacuum. The precipitates (75 mg, yield: 32%) 
were a mixture of 2-methyl and 3-methylmaleamic amide isomers in a ratio of 1 : 5. 
MS 515 and 517 (M + H), 537and539(M + Na), 

20 Exmiplg46 

N-(S-bromo-2-pyridinyI).(2-(4-[(2- 

aminosulfonyI)phenyllphenyIcarbonyI)amino>4.nitrophenyIcarboxamide. 




Step 1: A solution of 2-amino-4-nitrobenzoic acid (182 mg, 1 mmol. 1 equiv) in 10 
mL of methanol was treated with thionyl chloride in portions until complete reaction. 
The solvent was evaporated and the residue was dissolved in 10 mL of pyridine. To 
the solution were added 4-[(2-t-butylaminosulfonyl)phenyl]ben2oic acid (330 mg, 1 
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equiv) and POCI3 (0.93 mL, 10 equiv). The resulting mixture was stirred at rt 
overnight, quenched by slow addition of water, and extracted with EtOAc. The 
organic layer was dried over MgS04, filtered and flash chiomatographied to give 
methyl 2-<4-[(24*butylaniiaosuIfonyl)phenyI]phenylcaibonyl)amino-4-nitrobe^ 
5 (430 mg. 84%). MS found for CjjH^eNjOTS (M+H)*: 512. 

Step 2: To A solution of 2-amino-5-bromopridine (135 mg, 4.0 equiv) in 5 mL of 
methylene chloride treated with AlMcj (2M in hexane, 1 mL, 10 equiv) for 30 min 
was added methyl 2-(4-[(2-t-butylaminosulfonyl)phenyl]phenylcarbonyl)amiiio-4- 

10 nitrobenzoate (100 mg, 0.2 mmol, I equiv). The mixture was stirred at rt overnight, 
quenched with saturated aqueous potassium sodium tartrate. The organic layer was 
dried over MgS04, filtered, evaporated and refluxed in 2 mL of trifluoroacetic acid for 
30 min. TFA was then evaporated and HPLC (C18 reversed phase) eluting with 0.5% 
TFA in H2O/CH3CN gave N-(5-bromo-2-pyridinylH2-(4-[(2. 

1 5 aminosulfonyl)phenyI]phenylcarbonyl)amino)-4-nitrophenylcarboxamide (42 mg, 
36%). MS found for C^sHi^BrNjO^S (M+H)^ 596. 

Examples 47-49 

The following compounds of Examples 47-49 were prepared according to the 
20 procedure described in example 46. 




'2 



Example 47 



Example 48 



Example 49 



MS (M+H): 
552 



MS (M+H): 
596 



MS (M+H): 
552 
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ExanipUg 50 



N-(5-broino-2-pyridinylH2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonyl)amino)-4-ammopheDyIcarboxainide* 




A solution of N-(5-bromo-2-pyridinyl)-(2-(4-[(2-t- 

butylsulfonyl)phenyl]phenylcarbonyl) amino)-4-nitrophenylcarboxamide (65 mg, 0,1 
inmol» 1 equiv) in 10 mL of EtOAc was treated with SnClj ^HjO (90 m g, 4 equiv) at 
reflux for 4 The volatile was evs^orated and the residue was redissolved in EtOAc, 

10 washed with saturated aqueous NaHCOj and IN NaOH. The organic layer was dried 
over MgS04, filtered and evaporated to give N-(5-bromo-2-pyridinyl)-(2-(4-[(2-t- 
butylsulfonyI)phenyl]phenylcarbonyl) amino)-4-aniinophenyl carboxamide, which 
was refluxed with 2 mL of TFA for Ih. After removal of TFA by rotavap, the residue 
was purified by HPLC (CIS reversed phase) eluting with 0.5% TFA in H2O/CH3CN 

1 5 to give N-(5-bromo-2-pyridinyl)-(2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonyl)amino)-4-aminophenylcarboxamide(47 mg, 
84%). MS found for C25H2,BrN504S (M+H)*: 566. 

Example 51 

20 

N-(5-chloro-2-pyridinyl)-(2.(4-[(2- 

aminosuIfonyl)phenyl]phenylcarbonyl)amino)-4-amiiiophenyIcarboxamide. 
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This compound was prepared according to the procedure described in example 50. MS 
found for C25H2,C1N504S (M+H)*: 522. 

Example 52 

5 

N-(5-bromo-2-pyridinylH2-(4-I(2. 
aminosulfonyl)phenyl]phenylcarbonyl)amino)-4- 
methylsulfonylaminophenylcarboxainide. 




A solution of N-(5-bromo-2-pyridinyl)-(2-(4-[(2-t- 

butylsulfonyl)phenyl]phenylcarbonyl) amino)-4-aminophenyl carboxamide (62 mg, 
O.lmmol, 1 equiv) in 3 mL of CHjClj was treated with MsCl (23 mg, 2 equiy; and 
TEA (0.5 mL) at it for 4 h. The mixture was washed with water and dried over 
1 5 MgS04, filtered and evaporated. The residue was refluxed with 2 mL of TFA for Ih. 

After removal of TFA by rotavap, the residue was purified by HPLC (CI 8 reversed 
phase) eluting with 0.5% TFA in HjO/CHjCN to give N-(5-bromo-2-pyridinyl)-(2-(4- 
[(2-aminosulfonyl)phenyl]phenylcarbonyl)amino)-4- 
methylsulfonylaminophenyicarboxamide (33 mg, 52%). MS found for 
20 C^Jii^^BtNsOeSl (M+H)*: 644. 
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Example 

N-(5^hloro-2.pyridinylH2-(4-[(2- 
aininosulfonyl)phenyl]phenylcarboayl)amino)-4- 
S methylsnlfonylaminopbenylcarboxamide. 



^S02NH2 

MHSOzMe 




This compound was prepared according to the procedure described in example 53. MS 
found for Q^H^aClNjOfiSj (M+H)": 600. 



10 E xa mple 5 4 



N-(S-bromo-2-pyridinylH2-(4-((2- 

aminosaIfonyI)phenyl]phenylcarbonyI)ainino)-5-aininophenylcarboxamide. 




This compound was prepared according to the procedure described in example 50. 
MS found for C25H2,BrN504S (M+H)*: 566. 



wo 01/19788 



PCT/USOO/25196 



106 

Exampig gg 

N-(5.chloro.2-pyridiiiyIH2-(4-[(2- 

aminosulfonyOpbenyl]phenyIcarbonyl)amino)-5-aininophenylcarboxaiiude. 

5 




This compound was prepared according to the procedure described in example 50. MS 
found for Q^H^jClN^O^S (M+Hf: 522. 

10 

Example 56 

N-(5-bromo-2-pyridinyIH2-(4-aiiiidinopbenylcarbonyl)ainuio)- 
phenylcarboxamide. 




Step 1: A mixture of N-(5-bromo-2-pyridinyl)-(2-amino)phenylcaiboxamide (292 mg, 
1 mmol, 1.0 equiv), 4-cyano benzoyl chloride (165 mg, 1 equiv), pyridine (3 mL) iii 
10 mL of dichloromethane was stirred at rt overnight, washed with HjO. The organic 
20 layer was dried over MgS04, filtered, evaporated to give N-(5-bromo-2-pyridinyl)-(2- 
(4-cyanophenylcarbonyl)amino)-phenylcarboxamide (349 mg, 70%). MS found for 
C2oH,4BrN402 (M+H)*: 421. 
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Step 2: A stream of HCl(g) was bubbled through a O^C solution of N-(5-bromo-2- 
pyridinylH2-(4H;yanophenylcaibonyl)amino)-phenylcaiiK>xamW^ (49 mg, 0.1 mmol) 
in 5 mL of methanol until saturation. The mixture was stirred at rt overnight and 
5 evaporated. The resulting residue was treated with ammonium acetate (40 mg) in 10 
ml methanol at reflux temperature for 2 h. The solvent was removed at reduced 
pressure and the crude benzamidine was purified by HPLC (CI 8 reversed phase) 
eluting with 0.5% TFA in HjO/CHjCN to give N^5-bromo-2-pyridinyl)-(2-(4- 
amidinophenylcaibonyl)amino)-phenylcarboxamide (31 mg, 70%). MS foimd for 
10 CjoHnBrN^O^ (M+H)*: 438. 



Examples 57>86 



The following compounds of Examples 57-86 were prepared according to the 
1 5 procedure described in example 56. 




gxamplg 57 

MS (M+H): 
466 



Exampk 58 

MS (M+H): 
521 



Examplg 59 Exam ple 60 



MS (M+H): 
508 



MS (M+H): 
494 
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E xample 65 Example 66 Example 67 



MS (M+H): 
506 



MS (M+H): 
506 



MS (M+H): 
520 



E xample 68 

MS (M+H): 
524 




Example 73 

MS (M+H): 
477 



Example 74 

MS (M+H): 
463 



Example 75 

MS (M+H): 
422 



Example 76 

MS (M+H): 
477 
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Exmpi&Jl Exaaiekia Example 79 ExampkSQ 

MS(M+H): MS(M+H): MS(M+H): MS(M+H): 

464 410 448 462 
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Example St Example 82 Example 83 Example 84 

MS(M+H):408 MS(M+H):22 MS (M+H):450 MS (M+H): 462 




Example 8$ Exampk 86 

MS (M+H): 394 MS (M+H): 491 



S Example 87 

N-(5-bromo-2-pyridinyi)-(2-(4-(2-imidazolinyl)phenylcarbonyl)amuio)- 
phenylcarboxamide. 



10 




A stream of HCl(g) was bubbled through a O^C solution of N-(5-bromo-2-pyridinyl)- 
(2-(4-cyanophenylcarbonyl)amino)-phenylcarboxamide (49 mg, 0.1 mmol) in 5 mL of 
methanol until saturation. The mixture was stirred at rt overnight and evaporated. The 
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resulting residue was treated with ethylene diamine (40 mg) in 10 ml methanol at 
reflux temperature for 2 h. The solvent was removed at reduced pressure and the 
crude benzamidine was purified by HPLC (CI 8 reversed phase) eluting with 0.5% 
TFA in H2O/CH3CN to give N-(5-bromo-2-pyridinylH2-(4-(2- 
5 imidazoIinyl)phenylcarfoonyl)amino)-phenylcarboxamide (41 mg, 89%). MS found 
for QjHjj^rNsOj (M+H)*: 464. 

Examples 88-96 

10 The following compounds of Examples 88-96 were prepared according to the 
procedure described in example 87. 




Example 88 Example 89 Example 90 Example 9 1 

MS (M+H): 478 MS (M+H): 492 MS (M+H): 478 MS (M+H): 492 




Example 92 Example 93 Example 94 Example 95 

MS (M+H): 434 MS (M+H): 448 MS (M+H): 434 MS (M+H): 448 




Example 96 
MS (M+H): 420 
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Example 97 

N-<5-bromo-2-pyridinylH2K4KS-tetrazolyl)phenylcarbonyl)aiiiino> 
S phenylcarboxamide. 




A mixture of N-(5-bromo-2-pyridinyl)-(2-(4-cyanophenylcarbonyl)amino)- 
phenylcaiboxamide (49 mg, 0. 1 mmol) and sodium azide (67 mg, 10 equiv) in 5 mL 
10 of DMF was heated at lOO^C for 24h. The reaction mixture was diluted with EtOAc» 
washed with water, dried, filtered and evaporated. The residue was purified by HPLC 
(CI 8 reversed phase) elating with 0.5% TFA m HjO/CHjCN to give N-(5-bromo-2- 
pyridinyl)-(2-(4-(5-tetrazolyl)phenylcarbonyI)amino)-phenylcarboxamide (33 mg, 
65%). MS found for QoHj^BrN A (M+H)": 464. 

15 

Example 98 and E xample 99 

N-(5-bromo-2-pyridiDyl)-(2-(4[-[l,l-doxo(l,4-tliiazaperhydroin-4- 
yl))iminimethy]phenylcarbonyi)amino)-phenylcarboxamideandN-(5-bromo-2- 
20 pyridinyl)-(2-(4-[l-oxo(l,4-thiazaperhydroin-4- 

yl))iminimethy]phenyIcarbonyl)amino)-phenylcarboxamide. 
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A mixture of N-(5-bromo-2-pyridinyI)-(2-(4-(l,4-thiazaperhydroin-4- 
yl)immime%]phenyl<MU'bonyl)amino)-phenylcarboxainide(48mg,0.1 mmol) and 
and 3 mL of 30% hydrogen doxide was stirred at rt for 12h. The reaction was 
quenched with solid NajSjO,. Purification by HPLC (C18 reveised phase) eluting 
5 with 0.5% TFA in HiO/CHjCN gave N-(5-bromo-2-pyridinylH2-(4[.[l,l-doxo(l,4- 
thiazaperiiydroin-4-yl))iminimethy]phenyIcarbonyl)amino)-phenylcarboxamide (15 
mg, 31%), MS found for Q^H^jClNjO^S (M+H)*: 512 and N-(5-brorao-2-pyridinyl)- 
(2-(4-[ I -oxo( 1 ,4-thiazaperhydroin-4-yl))iminimethy]phenylcarbonyl)amino)- 
phenylcarboxamide (20 mg, 41%). MS found for Cj^Hj,ClNjOjS (M+H)*: 496. 

10 

Examples 100.105 

The following compounds were prqjared according to the procedure described in 
example 56 and exan^le 87. 

15 




Examp l g IQQ Example lOl Example 102 Example 103 

MS(M+H):474 MS(M+H):502 MS(M+H):490 MS(M+H):514 




Example 104 Example 105 

MS(M+H): 528 MS(M+H):542 
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NK5-bromo«2-pyridinylH2*4-((2-aininosulfonyl)phenyl]pheiiylcarbonylaniino)- 
S 4>5-difluorophenylcarboxamide. 




.SO2NH2 



Br 



This compound is prepared according to the procedure described in example 27. MS 
found for C25H,8BrF2N404S (M+H)*: 587. 

10 

Example 107 

3-(2-(4-[(2-ainmosuIfonyl)phenyl]-2-fluorophenylaininocarbonyi-4- 
aminophenoxy) benzamidine. 



This compound is prepared according to the procedure described in example 17. MS 
found for MS found for Cj^uFNfieS (M+H)*: 550. 



15 




20 
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Example 108 

3-(2-(4-((2-atninosulfonyI)phenyl]-2-*fluorophenyiaininocarbonyl-4- 
aminophenoxy) benzamidine. 



S02NH2 




S This compound is prepared according to the procedure described in example 18. MS 
found for C^^^jFNjO^S (M+H)^- 520. 



Examptes 1Q9-U4 

1 0 The following compounds were prepared according to the procedure d^cribed in 
example 1 except that in step 4, NHjOH was used instead of NH^OAc. 




Example U 3 Example 114 

MS(M+H): 581 MS (M+H): 537 
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3-(2-(4-((2-aininosuIfonyl)phenyI] benzoylamino) phenoxy)benzylainine. 




5 A mixure of 3-(2-(4-[(2-t- 

butylaminosulfonyl)phenyl]benzoylamino)phenoxy)ben2onitrile (53 mg, 0.1 mmol) 
(53 mg, O.l mmol, 1 equiv), 5 mg of Pd/C (10%) in 10 raL of methanol was stirred at 
rt under 1 atm Hj atomosphere overnight. After filtration through a thin layer of Celite 
and removal of the volatile, residue was refluxed in 2 mL of TFA for Ih, and purified 
10 by HPLC (C18 reversed phase) eluting vdth 0.5% TFA in H^O/CHjCN to 3-(2-(4.[(2- 
aminosulfonyl)phenyl]benzoylamino) phenoxy)benzylamine (13 mg, 27%). MS found 
for C2^24N304S (M+H)*: 474. 

Example 116 



Step I: To a solution of 2-aniino-5-chloropyridine (328mg, 2.55mmol) in 
tetrahydrofiu^ (5ml) was 0.5M potassium bis(trimethylsilyl)amide in toluene (10ml, 
5,05mmol) dropwise at -78 ^'C. After stirred for additional 0.5hr at -78 ^'C, the mixture 
was added 5-chloroisatoic anhydride (0.5g, 2.55mmol) at -78 **C, The mixture was 
20 warmed up to r.t gradually and stirred overnight. After quenched by saturated 

ammonium chloride solution, the mixture was extracted by ethyl acetate. The organic 
layer was dried over magnesium sulfate and concentrated to give (2-amino-5- 
chlorophenyl)-N-(5-chloro(2-pyridyl))carboxamide(0.7lg. 100%). MS found for 
C12H9C12N30 M*=282, (M+2)*=284. 



15 
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Step 2: To a solution of the compound of (2-amino-5-chlorophenyl)-N-(5-chloro(2- 
pyridyl))carboxaniide (0.71g, 2.52mmol) in dichloromethane (10ml) was added 3- 
cyanobenzoly chloride (417mg, 2.52mmol) and pyridine (0.61 1ml, 7.55mmol). The 
5 mixture was stirred at r.t. overnight. The precipitate was filtered and washed with 
dichloromethane to give N-{4-chIoro-2-[N-(5-chloro(2- 

pyridyl))carbamoyI]phenyl}(4-cyanophenyl)carboxamide as a solid (683mg, 66%). 
MS found for C20H12C12N4O2 Nr=41 1, (M+2)*=413. 

10 Step 3: To a solution of the compound of N-{4-chloro-2-[N-(5-chlo^o(2- 
pyridyl))ca^bamoyl]phenyl}(4-cyanophenyl)carboxamide(683mg, 1.66mmoi) in 
anhydrous pyridine (10ml) and triethyl amine (Iml) was saturated with hydrogen 
sulfide gas at 0 The mixture was stirred at r.t. overnight After the evaporated the 
solvent, the residue was dissolved in anhydrous acetone (Sml) and iodomethane (Iml, 

IS 16.6mmoI) was added. The mixture was stirred under reflux condition for 2 hrs. After 
the evaporation of solvent, the residue was dissolved in anhydrous methanol (Sml) 
and added a solution of N-methylethylenediamine (0.732ml, 8.3nmiol) and acetic acid 
(1.5ml) in anhydrous methanol (Sml).The mixture was stirred under reflux condition 
for 2 hrs. After the evaporation of solvent, the crude residue was purified by RP- 

20 HPLC to give N-{4-chloro-2-[N-(5-chloro(2-pyridyl))cart)amoyl]phenyl}[4-(l- 
methyI(2-imidazolin-2-yl))phenyl]carboxamide as a white powder. MS found for 
C23H19C12N502 M^=468 (M+2)*=470. 

Examples 117-141 

2S 

The following compounds were prepared according to the procedure described in 
example 116. 




Example U7 



Exampk US 



Exampkli9 



Ewmple 120 
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o 




HOHN 



M*M42 



.0 



(M*2)*«430 



C24H2ia2N50, N=< 
(M-i-2rs500 



NH 

rt 



NH 



o= 



C20H15CI2N3O3 

M*e444 
(M«2)*c446 

a 



.0 



E^^mpte 121 



Example 121 



Examplg U3 



Example 124 



NH >-N NH jJH 

0 " " 



C24H2ia2N50,S 
M*«514 



Example 125 



M*=512 ) 

a 



Example 126 



C24H2iBrCIN902 

M*^26 
(M«2rs528 



0 



Example 122 



C2sH23BlCJN502 N=^ 
M+s«40 
(M42>»B542 



NH 

0 



Example 128 



NH 



CjzHiBBrCINjOz NH 

M*=500 7^=^ 
(M*2)*=502 




Br 

Ca,H,7BraN502 

M*=486 

(M^2rs4S8 



NH 

0 




CzoMtsBcONsOz NH 
M*»472 

(M*2r=474 ^ 



CsiHjiBrONsO, 

M*»542 
(M*2r«544 



NH 

P 



Example 129 



Example 130 



Example 131 



Example 132 




CjoHtsBrONsO, 
M*M88 N=d 
(M»2)^B490 



NH 

C23H,aa5N502 N=( 
M*=S02 4 } 

(M*2)*=504 

a 



NH NH 



C24H20CI3NSO2 |^_^ 

M*=S16 
(M*2)*=518 

a 



C25H22CI3N502 N=( 
(M^2rs532 



Example 133 



Example >34 



Example 135 



Example 136 
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Example 137 Example 138 Example 139 Exgmpk HQ 




Example 141 

Exampig 1142 




f 



Step l:.To a solution of 5-methyl-2-nitrobenzoic acid (Ig, 5.52nimol) in 
10 dichloromethane (5ml) was added oxalyl chloride (0.964ml, 1 1 .04mmol) and a few 
drops of dimethylformamide. The mixture was stirred at r.t. for 2 hrs. After the 
evaporation of the solvent, the residue was dissolved in dichloromethane (5ml). 2- 
amino-5-chloropyridine (852mg, 6.62mmol) and pyridine (1 .34ml, 16.56nMnol) were 
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added to the solution. The mixture was stirred at r.t. overnight. After the evaporation 
of the solvent, the crude residue was purified by silica gel column chromatography 
using solvent system 25% ethyl acetate in hexane as eluent to give N-(5-chloro(2- 
pyridyl))(5-methyl-2-nitrophenyl)carboxamide as a solid (1.48g, 92%). MS found for 
5 C13H10C1N3O3 M*=291, (M+2r=293. 



Step 2: To a solution of the compound of N-(5-chloro(2-pyridyl))(5-methyl-2- 
nitrophenyl)carboxamide (1.48g, S.lmmol) in methanol (lOmI) was added 5% Pt/C 
10 (1.48g, 0.19mmol). The mixture was applied hydrogen balloon at r.t.for 2 hrs. After 
the filtration by Celite, the filtrate was concentrated to give (2-aminophenyl)-N-(2- 
pyridyl)carboxamide, C, chloride, N (1.36g, 100%). MS found for C13H12C1N30 
ivr=262. (M+2)*=264. 

15 

Step 3: To a solution of the compound of (2-aminophcnyl)-N-(2-pyridyI)caiboxamide, 
C, chloride, N (1.36g, 5.2nimol) in dichloromethane (10ml) was added 3- 
cyanobenzoly chloride (860mg, 5.2mmol) and pyridine (l.26ml, 15.6mmol). The 
mixture was stirred at r.t. overnight. After the evaporation of the solvent, the crude 
20 residue was purified by silica gel column chromatography using solvent system 25% 
ethyl acetate in hexane as eluent to give N-{2-[N-(5-chloro(2-pyridyl))carbamoyll-4- 
methyIphenyl}(4-cyanophenyl)carboxamide as a solid (830mg, 41%). MS found for 
C21H15C1N402 M*=390, (M+2)^=392. 

25 

Step 4: To a lotion of the compound of N-{2-[N-(5-chloro(2-pyridyl))ca^bamoyl]-4- 
methylphenyl}(4-cyanophenyl)carboxamide (83.0mg, 2.1nunol) in anhydrous 
methanol (Sml) and ethyl acetate (10ml) was saturated with hydrogen chloride gas at 
0 *C. The mixture was stirred at r.t. overnight After the evaporated the solvent, the 

30 residue was dissolved in anhydrous methanol (Sml) and N-methyletfaylenediamine 
(0.926ml, 10.5mmol) was added. The mixture was stirred under reflux condition for 2 
hrs. After the evaporation of solvent, the crude residue was purified by RP-HPLC to 
give N- {2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-methylphenyl} [4-( 1 -methyl(2- 
imidazolin-2-yl))phenyl]carboxamide as a white powder. MS found for 

35 C24H22C1N502 M"=448, (M+2)*=450. 
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Examples 143-148 

The following compounds were prepared according to the procedure described in 
Example 142. 




Example 143 Eysmplc H4 Ui^mi>W 1 4? Bxamplg 146 



HN HN 




Example 147 Example 148 
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Example 149 



N^>^^ u OMe 




0 



Br 

Step l:.To a solution of 3,4,5-trimethoxy-2-nitrobenzoic acid (0.5g, 1.95inmol) in 
S dichloromethane (Sml) was added oxalyl chloride (0.34ml, 3.9mmol) and a few drops 
of dimethylformamide. The mixture was stirred at r.t. for 2 hrs. After the evaporation 
of the solvent, the residue was dissolved in dichloromethane (Sml). 2-amino-S- 
bromopyridine (0.8 1 g, 4.7mmoI) and pyridine (0.94ml, 1 1.7nmiol) were added to the 
solution. The mixture was stirred at r.t. ovemight. After the evaporation of the solvent, 
10 the crude residue was purified by silica gel column chromatography using solvent 
system 25% ethyl acetate in hexane as eluent to give N-(5-bromo(2-pyridyl))(3,4,5- 
trimethoxy-2-nitrophenyl)caiboxaniide as a solid (790mg, 98%). MS found for 
C15H14BrN306 Nr=412, (M+2)*=414. 

15 

Step 2: To a solution of the compound of N-(5-bromo(2-pyridyl))(3,4,5-trimethoxy-2- 
nitrophenyl)carboxamide (790mg, 1.92mmol) in ethyl acetate (Sml) was added tin 
chloride (II) hydrate (1.73g, 7.67mmol). The mixture was stirred under reflux 
condition for 2 hrs. After filtered by Celite, the filtrate was added IN sodium 
20 hydroxide solution and extracted with ethyl acetate. The organic layer was dried over 
magnesium sulfate and concentrated to give (2-amino-3,4,S-trimethoxyphenyl)-N-(S- 
bromo(2-pyridyl))carboxamide (S70mg, 77%). MS found for ClSH16BrN304 
ivr=382, (M+2)*=384. 

2S 

Step 3:.To a solution of the compound of (2-amino-3,4,5-trimethoxyphenyl)-N-(S- 
bromo(2-pyridyl))carboxamide (S70mg, 1.49mmol) in dichloromethane (Sml) was 
added 3-cyanobenzoly chloride (247mg, 1.49mmol) and pyridine (0.362ml, 
4.48mmol). The mixture was stirred at r.t. ovemight. After the ev£q>oration of the 
30 solvent, the crude residue was purified by silica gel column chromatography using 
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solvent system 25% ethyl acetate in hexane as eluent to give N-{6-[N-(5-bromo(2- 
pyridyl))carbamoyl]-2,3,4-trimethoxyphenyl}(4-cyanophenyl)carboxamide as a solid 
(680mg, 69%). MS found for C23H19BrN405 Nr=51 1, (M-h2)^=513. 

5 

Step 4: To a slotion of the compound of N-{6-[N-(5-b^omo(2-pyridyl))cari)amoyl]- 
2,3,4-t^imethoxyphenyl}(4-cyanophenyl)carboxamide (680mg, 1.33mmol) in 
anhydrous methanol (5ml) and ethyl acetate (10ml) was saturated with hydrogen 
chloride gas at 0 The mixture was stirred at r.t overnight. After the evaporated the 

10 solvent, the residue was dissolved in anhydrous methanol (5ml) and N- 

methylethylenediamine (0.586ml, 6.65mmoi) was added. The mixture was stirred 
under reflux condition for 2 hrs. After the eviration of solvent, the crude residue 
was purified by RP-HPLC to give N-{6-[N-(5-bromo(2-pyridyl))caibamoyI]-2,3,4- 
trimethoxyphenyl}[4-(l-methyl(2-imidazolin-2-yl))phenyl]cart>oxamide as a white 

15 powder (240mg, 32%). MS found for C26H26BrN505 M"=568, (M+2)*=570. 

Eyamplgs 15Q-153 

The following compounds were prepared according to the procedure described in 
20 Example 149. 




^OMe 



,OMe 



Example ISQ 



Example 152 



Example 153 
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Example 154 




Step 1: To a solution of 4-{2-{[(tert-butyl)amino}sulfonyl}phenyl}benzoic acid 
5 (I67ing, O.Smmol) in dichloromethane (5ml) was added oxalyl chloride (0.09mU 
Immol) and a few drops of dimethylformamide. The mixture was stirred at r.t. for 2 
hrs. After the evaporation of the solvent, the residue was dissolved in dichloromethane 
(5ml). The compound of (2-amino-5-<:hlorophenyi)-N-(5-chloro(2- 
pyridyl))carboxamide (0.1 7g, 0.6mmol) and pyridine (0.122ml, l.Smmol) were added 
10 to the solution. The mixture was stirred at r.t. overnight. The solvent was evaporated 
to give (2-{[4-(2-{[(tert-butyl)amino]sulfonyl}phenyl)phenyl]-carbonylamino}-5- 
chlorophenyl)-N-(5-chloro(2-pyridyl))carboxamide. MS found for C29H26C12N404S 
M"=597,(M+2)*=599. 

1 5 Step 2: The mixture of the compound of (2- {[4-(2- {[(tert- 

butyl)amino]sulfonyl} phenyl)phenyl] carbonylamino} -5-chlorophenyi)-N-(5- 
chloro(2-pyridyl))carboxamideexample 12 (O.Smmol) in trifluoroacetic acid (5ml) 
was stirred at r.t. for 5hrs. After the evaporation of solvent, the crude residue was 
purified by RP-HPLC to give 

20 

N-(5-chloro(2-pyridyl))(5-chloro-2-{[4^2-sulfamoylphenyl)- 
phenyl]carbonylamino}phenyl)-carboxamide as a white powder (68mg, 25%). MS 
found for C25H18C12N404S 
25 M*-541,(M+2)"=543. 
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2-[4-(N-{2-[N-(5-chioro-2-pyridyl)€arbamoyl]phenyl}carbainoyI)phenyl] 
benzenecarboxamidine 



5 



NH 




a 



Mol. Wt: 469.92 



13 



A stream of HjS (g) was bubbled through a 0 solution of N-{2-[N-(5-chIoro(2- 
pyridyl))caibainoyl]phenyl} [4-(2-cyanophenyl)phenyl]caiboxamide (100 mg, 0.22 
nunol, 1.0 equiv.) in 9 mL pyridine and 1 mL NEtj until saturation. The mixture was 

10 stirred at rt for 1 day and evjqjorated. The resulting residue was treated with Mel (94 
mg, 0.663 mmol, 3.0 equiv.) in 10 mL acetone at reflux temperature for 1 hr and 
concentrated to dryness. The resulting residue was treated with a mixture of NH4OAC 
(340 mg, 4.42 mmol, 20 equiv.) in 0.5 mL acetic acid and 2 mL methanol at 50 °C for 
2 days. The solvent was removed at reduced pressure and the crude benzamidine was 

15 purified by HPLC (C18 reversed phase) eluting with 0.1% TFA in H2O/CH3CN to 
give 2-[4-(N-{2-[N-(5-chloro-2- 

pyridyl)carbamoyl]phenyl}carbamoyI)phenyl]benzenecaiboxamidine (15 mg, 15%). 
MS found for Cjja^oClNjOi (M+H)^: 470. 

20 Example 156 

(4-{2-[(dimethylammo)iminomethyl]phenyI}phenyl)-N-{2-[N-(5-chloro(2- 
pyridyI))carbamoyl]phenyl}carboxamide 



NH 
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This compound was prepared according to the procedure described in Example 155. 
MS found for QgH^.ClNjOj (M+H)": 498. 

5 Exampte 157 

N-{2-[N-(5-chIoro(2-pyridyl))carbam6yI]phenyl}{4*[2- 
((bydroxyainino)iminoinetbyl)-phenyl]phenyl}carboxaniide 



hydrochloride (6.25 mg, 0.09 mmol, 3.0 equiv.) and triethyl amine (0.03 mL, 0.3 
mmol, 10.0 equiv.) in ethanol (3 mL) was stirred at rt for 6 days, concentrated and 
1 5 HPLC (C 1 8 reversed phase) eluting with 0. 1 % TFA in H^O/CHjCN to give N- {2-[N- 
(5-chIoro(2-pyridyl))carbamoyl]phenyl} {4-[2-((hydroxyamino)iminomethyl) phenyl] 
phenyl} carboxamide (4 mg, 27.5%). 
MS found for Cz^HaoClNA (M+H)*: 486. 

20 Example 158 

2.(4-(N-{2-lN-(5-chloro.2. 

pyridyl)carbamoyllphenyl}carbamoyl)phenyl]benzamide 



10 



NH 



A mixture of N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]phenyl}[4-(2- 
cyanophenyl)phenyl] carboxamide (14 mg, 0.03 mmol, 1.0 equiv.), hydroxyamine 




O 




C26Hi9aN403 
Exact Mass: 470.11 
Mol. Wt.: 470.91 
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This compound was ontained as on of the side product in Example 157. 
MS found for Cj^Hij^ClNA (M+H)^: 471 

S Exsmplc 159 

{4-[2-(aminomethyi)phenyl]phenyl}*N-{2-[N-<5H:hloro(2-pyridyl))carbamoyl]- 
phenyl}carboxainide 




A mixture of N-{2-[N-{5-chloro(2-pyridyl))carbamoyl]phenyl}[4-{2- 
cyanophenyl)phenyl] carboxamide (200 ing, 0.442 nunol, 1.0 equiv.), cobalt chloride 
(86 mg, 0.664 mmol, 1.5 equiv.) and sodium borohydride (50 mg, 1.33 mmol, 3.0 
equiv.) in DMF (15 mL) was stirred at 0 ®C to rt for 3 days. The reaction was 

1 5 quenched with ice cubes, diluted with DCM (100 mL) and filtered through celite. The 
filtrate was washed with saturated aqueous NaHCOj. The organic layer was dried 
over MgSO^, filtered, evaporated and HPLC (CIS reversed phase) eluting with 0.1% 
TFA in HjO/CHjCN gave {4-[2-(aminomethyl)phenyl]phenyl}-N-{2-[N-(5-chloro(2- 
pyridyl))carbamoyI]phenyl}carboxamide (87 mg, 43%). MS found for C26H2,CIN402 

20 (M+H)*: 457. 
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Example 160 



|4-(aminomethyl)phenyl]-N-{2-[N-(5-chloro(2- 
pyridyl))carbamoyl]phenyl}carboxainide 



5 




C20Hi7CIN4q2 

tact Mass: 38(r.10 



Mol Wt: 380.83 



CI 



A mixture of N-{2-[N-(5-chloro(2-pyridyl))carbamoyI]phenyl}(4- 
cyanophenyl)carboxamide (1 g, 2.6 mmol, 1.0 equiv.), cobalt chloride (0.5 g, 3.85 
mmol, 1.5 equiv.) and sodium borohydride (0,295 g, 7.8 mmol, 3.0 equiv.) in DMF 

10 (20 mL) was stirred at 0 to rt for 2.5 hr. The reaction was quenched with ice cubes, 
diluted with ethyl acetate (100 mL) and filtered through celite. The filtrate was 
washed with saturated aqueous NaHCOj. The organic layer was dried over MgSO^, 
filtered, evaporated and HPLC (C18 reversed phase) elutmg with 0.1% TFA in 
H2O/CH3CN gave [4Kaminomethyl)phenyl]-N- {2-[N-(5-chloro(2- 

15 pyridyl))carbamoyl]phenyl}caiboxaniide (320 mg, 30%). MS found for 
QoH^ClNA (M+H)*: 381. 

Example 

20 N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]phenyl} {4-[(2-iinidazoIui-2- 
yIamino)methyi]-phenyl}carboxamide 




14 
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A mixture of [4-(a^linomethyl)phenyl]-N-(2-[N-(5-chlo^o(2- 
pyridyI))carbamoyl]phenyl}ca^boxamide (80 mg, 0.21 mmol), 2-methylthio-2- 
imidazoline^driodide (77 mg, 0.315 mmol, 1.5 equiv.) and triethyl amine (0.5 mL) 
in 1 mL DMF was stirred at room temperature overnight, concentrated to dryness and 
5 HPLC (C18 reversed phase) eluting with 0.1% TFA in H2O/CH3CN gave N-{2-[N-(5- 
chloro(2-pyridyI))carbamoyl]phenyl}{4-[(2-imidazolin-2- 
ylamino)methyl]phenyl}carboxamide(13.5 mg, 15%). MS found for CzjH^CIN^Oj 
(M+H)*: 449 

10 

Example 162 

N-{2-[N-(5-chIoro(2-pyridyl))carbamoyIJphenyl}(4-{[(l-methyl(2-imlda2oHn-2- 
yl))ainino]methyl}pbenyl)carboxainide 



Step 1: To the boiling solution of 2-methylthio-2-imidazoline hydriodide (1 g, 8.4 
mmol) in methanol (10 mL) was added Mel (0.78 mL, 12.6 mmol, 1.5 equiv.) 
dropwise. The reaction mixture was stirred at reflux temperature for 1 hr, 
20 concentrated and crystallized with ether to give l-methyl-2-methylthio-2-imidazoline 
(1.1 g. 100%). 

MS found for CjH.oNjS (M+H)*: 131. 

Step 2: A mixture of [4-(aniinomethyl)phenyl]-N-{2-[N-(5-chIoro(2- 
25 pyridyl))carbamoyl]phenyl}carboxamide (74 mg, 0. 195 mmol), 1 -methyl-2- 

methylthio-2-imidazoline (25 mg, 0.195 mmol), NEt3 (2 mL) and pyridine (5 mL) 
was stirred at 80 overnight, concentrated and HPLC (CI 8 reversed phase)eluting 
with 0.1% TFA in H20/CH3CN gave N-{2-[N-(5-chloro(2- 
pyridyl))carbamoyl]phenyl}(4- {[(1 -methyl(2-imidazolin-2- 



15 




16 
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yl))amino]methyl}phenyl)carboxamide (52 mg, 65%). MS found for CjAnaCytifi^ 
(M+H/: 463. 

Example 163 

5 

N-{2-[N-<5H:hloro(2-pyridyl))carbamoyI](3-thienyI)}[4Kl-methyI^^^^ 
yl))phenyl]carboxaiiiide 



Preparation of methyl 3-[(4-cyanophenyI)carbonylaniino]thiophene-2-carboxyIate 

A mixture of 4-cyanobenzoyl chloride (l.OSOOg, 6.4 mmol), methyl 3- 
15 aminothiophenecarboxylate (1 .OOOOg, 6.4 mmol), and triethylamine (1 mL, 7.0 mmol) 
in dichloromethane was stirred at room temperature for 18 hours. The mixture was 
poured into a separatory funnel and washed by I N HCL The organic layers were 
combined, dried over MgS04, concentrated in vacuo, and chromatographed through a 
silica gel column to give the title compound 1.6588 g (91%). ES-MS 287 (M+1). 

20 

Preparation of N- {2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyl)}(4- 
cyanophenyl)caiboxamide 

A portion of 2-amino-5-chloropyridine (68,6 mg, 0.5 mmol) was treated with AlMe3 
25 (0.8 mL, 1 .6 mmol), followed by adding the product from step A (160 mg, 0.5 mmol). 
The mixture was stirred at room temperature for 18 hours. The excess of AlMe3 was 
killed by IN HCl solution. The organic layers were combined, dried over MgS04, 
concentrated in vacuo, and chromatographed through a silica gel column to give the 
title compound 0.1528 g (80%). ES-MS 383 (M+1). 




10 
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Preparation of Example 163. 

A mixture of the product from step B (0.1528 g, 0.4 mmol) and EtOH saturated with 
5 HCl was stirred at room temperature for 18 hours. The solvent was removed by a 
rotovap. The crude oil was treated with 2 mL N-methylethylenediamine for 2 hours 
until the reaction was complete. Prep HPLC was used to purity the final product. It 
gave 0.1537 g (88%). ES-MS 440(M+1). 

.10 Example 164 

{4-[(dimethyIamuio)iminomethyI]phenyl}-N-{2-[N-(S-chloro(2- 
pyridyI))carbamoyl](3-thienyl)}carboxamide 




Example 164 was made by the procedure of Example 163. ES-MS 428(M+1). 
Example 165 

20 4-(N-{2-[N-(S-chloro.2-pyridyl)carbamoyll«3- 
thienyl}carbamoyl)benzene€arboxamiduie 




Example 165 was made by the procedure of Example 163. ES-MS 400(M+1). 
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Example 166 

N-{2-[N-(5-cbloro(2-pyridyl))carbamoyl](3-thienyl)}[4-(imiaopiperid^^ 
phenyl]carboxainide 




Example 166 was made by the procedure of Example 163. ES-MS 468(M+1). 
Example 167 

10 N-.{2-[N-(5-chloro(2.pyridyl))carbamoyI](3-thienyI)}[4- 
(iminopyrroIiduiylmethyl)-phenyl]carboxainide 




Example 167 was made by the procedure of Example 163. ES-MS 454(M-f 1). 
Example 168 

15 

N-{2-[NK5-chloro(2-pyridyl))carbainoyl](3-thienyl)}[4-(iminoniorpholin^- 
ylinethyl)phenyl|carboxainide 
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Example 168 was made by the procedure of Example 163. ES-MS 470(M+1). 
Exampk 169 

5 N-{2-(N-(5-chloro(2.pyridyi))carbamoylI(3-thicnyI)}[4Kimino-^ 
thiazaperhydroiii-4-yImethyI)phenyl]carboxaniide 




Example 169 was made by the procedure of Example 163. ES-MS 486(M+1), 
Example 170 

10 

[4-(azaperhydroepinyliininomethyl)phenyi]-N-{2-[N-(S-€hloro(2- 
pyridy0)carbamoyi](3-thienyl)}carboxamide 




Example 170 was made by the procedure of Example 163. ES-MS 482(M+1). 



15 
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N-{2.[N.(5-chloro(2-pyridyl))carbamoyl)(3-thienyl)}{4-[iinino(2- 
methylpyrroIidinyl)inethyl]phenyI}carboxainide 




5 Example 171 was made by the procedure of Example 163. ES-MS 468(M+1). 



Examplgl72 

N-{2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyl)}{4- 
1 0 [imiDo(methylainuio)methyl]-phenyl}carboxaiiiide 




Example 172 was made by the procedure of Example 163. 



IS 



Example 173 

N-{2-IN-(5-chloro(2-pyridyl))carbamoylJ(3-thlenyl)}(4-(3-methyI(3,4A6- 
tetrahydropyrimidin-2-yl))pbenyl)carboxamide 
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Example 173 was made by the procedure of Example 163. ES-MS 414(M+1). 



^mmpk 174 



S N-{2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyl)}(4- 
((hydroxyamino)iininoinethyl)-phenyl]carboxainide 




Example 174 was made by the procedure of Example 163. ES-MS 416(M+1). 

10 

Example 175 

l-{[4-(N-{2-[NKS-chloro(2-pyridyl))carbamoyl](3-tbienyl)}carbamoyl)p 
iiiiinometIiyl}pyrroUdine-2-carboxyIica€id 

15 




Example 175 was made by the procedure of Example 163. ES-MS 498(M+1). 
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N.{2-[NK5-bromo(2-pyridyl))carbamoyIl(3-thienyl)}[4-(l-methyI(2.m 
yl))phenyl]carboxainide 




5 Example 176 was made by the procedure of Example 163. ES-MS 484(M+1). 
Example 177 

4-(N-{2-[N-(5-bromo-2-pyridyI)carbamoyl]-3- 
thienyI}carbamoyl)benzenecarboxattiidine 




Br 



10 

Example 177 was made by the procedure of Example 163. ES-MS 444(M+1). 



Example 178 

N-{2.[N-(5-bromo(2-pyridyI))carbamoyIl(3-thienyI)}(4- 
1 S (iminopyrrolidinylmetbyOphenylJcarboxamide 
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Example 178 was made by the procedure of Example 163. ES-MS 494(M+l). 
Example 179 

N-{2-[N-(5-bromo(2-pyridyI))carbamoyIl(3-thienyl)}[4- 
S (iminopiperidylmethyOphenyllcarboxamide 




Example 179 was made by the procedure of Example 163. ES-MS 512(M+1). 
Example 180 

10 N-{2-[N-(5-bromo(2-pyridyl))carbamoyl](3-thienyl)}[4-<iminomorpholui-4- 
ylinethyl)phenyI]carboxamide 




Example 180 was made by the procedure of Example 163. ES-MS 5 14(M+1). 

15 
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Example liSli 

N-{2-|N-(5-broino(2-pyridyl))carbamoyl](3-thienyl)}I4-(iinino-l,4- 
thiazaperbydroin-4-ylmethyl)pheDyl]carboxainide 

5 




Example 181 was made by the procedure of Exanq)le 163. ES-MS S30(M+1). 
Example 1 82 

10 

N-{3-[N-(5-chloro(2-pyridyl))carbamoyl](2-thienyl)}[4- 
(iminopyiTolidfiiyImethyi)phenyl]carbozamide 




IS Example 182 was made by the procedure of Example 163. ES-MS 4S4(M-i-l). 
Example 183 



N-{3-[N-(S-chloro(2-pyridyi))carbamoyi)(2-thienyl)}[4-(l-methyl(2-imidazoHii-2- 
20 yl))pbeDyl]carboxamide 
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Example 183 was made by the procedure of Example 163. ES-MS 440(M+1). 
Example 184 

5 

3-[(3*{[4-(2*sulfamoyIphenyl)pbenyl]carbonylaiiuno}-2- 
thienyl)carbonyIainuio]beiizenecarboxainidine 



10 Example 184 was made by the procedure of Example 163 (step A, B, C) followed by 
a final step of trifluoroacetic acid removal of the r-butyl group. 4-(2- {[(tert- 
butyl)amino]sulfonyl}phenyl)benzoyl chloride was used to replace 4-cyanobenzoyl 
chloride in Example 1. ES-MS 520(M+1). 

IS Example 18? 

N-{2-[N-(5-chloro(2-pyridyl))carbamoyll(3-thicnyl)}I4-(2- 
sulfamoylphenyl)pbeDyI]carboxamide 
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Example 185 was made by the procedure of Example 163 except using 4-(2-{[(tert- 
butyl)amino]sulfonyl}phenyl)benzoyl chloride instead of 4-cyanobenzoyl chloride. 
ES-MS513(M+1). 



S Example 186 



N- {2-[N-(5-bromo(2-pyridyl))carbamoyl](3-thienyl)} [4-(2- 
sulfamoylphenyl)phenyl]carboxamide 




Example 186 was made by the procedure of Example 185^ ES-MS 556(M+1). 



Exampte 187 

15 N-(5-broino-2.pyridinylH2-4-[(2- 

aminosulfonyl)phenyl]pbenylaniinocarbonyl)5-methyl-pyrazolcarboxamide. 




Step 1: A solution of 2-amino-5-bromopyridine (0.200 g, 1.16 nunol 1.0 equiv), in 5 
20 mis of methylene chloride, under argon, was treated with trimethylaluminum (0.3 12 
mL, 2.0N in hexanes, 4.0 equiv) at room temperature for 30 min. To the solution was 
added ethyl-3-methylpyrazole-5-carboxylate (0.356 g, 2.0 equiv). After 4hrs, the 
volatile was ev^orated, and the residue was redissolved into EtOAc, washed with 
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0.5N HCl, 0.2 N K2CO3, and saturated aqueous NaCl. The organic layer was dried 
over Na2S04, filtered, evaporated and purified via flash chromatography on silica gel 
to give N-(5-bromo-2-pyridinyl)-(3-methyl)5-pyra2olecarboxamide (0.160 g, 49%). 
MS found for CjoH^rN^O (M+H)*: 281, 283. 

5 

Step 2: A solution of N-(5-bromo-2-pyridinylH3-inethyl)5-pyrazolecarboxamide 
(0.060 g, 0.213 mmol, 1.0 cquiv) in 2 mL of acetonitrile was treated with triphosgene 
(0.063 g, 1.0 equiv) at room temperature for 5min under argon. To the solution was 
added 4-[(2-t-butylaminosulfonyl)phenyl]phenyIamine (0.071 g, 1.1 equiv) After 1 hr, 

10 the volatile was evaporated and the residue was redissolved into EtOAc, washed with 
0.5N HCl, 0.2 N K2CO3, and saturated aqueous NaCl. The organic layer was dried 
over Na2S04, filtered, evaporated, purified via flash chromatography on silica gel and 
then reacted in 2 mL of trifluoioacetic acid for 16 hrs at room temperature. TFA was 
then ev^orated and the residue was redissolved into EtOAc, washed with O.SN HCl, 

15 0.2 N K2CO3, and saturated aqueous NaCl. The organic layer was dried over Na2S04, 
filtered, evaporated, and triturated with diethyl ether to give N-(5-bromo-2-pyridinyl)- 
(2-4-[(2-aminosulfonyl)phenyl] phenylaininocarbonyl)5-methyl-pyrazolcarboxamide 
(0.0024 g, 2%). MS found for CjaHj^rN.O^S (M+H)*: 555, 557. 

20 Example 188 

N-(5-bromo-2-pyridinyl)-(2-4-[(2*anunosulfonyl)phenyl)phenylcarbonyIamino)- 
S-fluorophenylcarboxamide. 



Step 1: A solution of 5-fluoro-2-nitroben2oic acid (10.0 g, 54 mmol, 1.0 equiv), 2- 
amino-5-bromopyridine (12.2 g, 1 .3 equiv), in 80 mL of pyridine was treated with 
phosphorous oxychloride (25.3 g, 3.0 equiv) for 30 min. The volatile was evaporated 




25 
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and the residue was redissolved into EtOAc, washed with IN HCl, saturated aqueous 
NaHCOj and saturated aqueous NaCL The organic layer was dried over Na2S04, 
filtered, and evaporated. The volatile was evaporated, and the product was triturated 
with diethyl ether to give N-(5-bronio-2-pyridinyl)-(2-nitro)-5- 
5 fluorophenylcarboxamide (12.5 g, 68%). MS found for CizH^BrFNjOj (M+H)*: 340, 
342. 

Step 2: A solution of N-(5-bromo-2-pyridinyl)-(2"nitro)-5-flurophenylcarboxainide 
(2.0 g, 5.88 mmol, 1.0 equiv) in 30 mL of EtOAc was treated with SnCl2 2H20 (5.90 
10 g, 4 equiv) at reflux for 4 h. The volatile was evs^orated and the residue was 

redissolved in EtOAc, washed with saturated aqueous NaHCOj and IN NaOH. The 
organic layer was dried over MgS04, filtered and evaporated to N-(5-bromo-2- 
pyridinyl)-(2-amino)-5-fluorophenylcarboxamide (1.79 g, 98%), MS found for 
CijH^BrFNjO (M+H)*: 310, 312. 

15 

Step 3: A mixture of N-(5-bromo-2-pyridinyl)-(2-amino)-5-fluorophenylcarboxamide 
(0.310 g, 1 mmol, 1.0 equiv), 4-[(2-t-butyIaminosulfonyl)phenyl]benzoyl chloride 
(0.430 g, 1 .3 equiv), pyridine (2 mL) in 10 mL of dichloromethane was stirred at rt 
ovOTiight The volatile was evaporated and the residue was redissolved into EtOAc, 

20 washed with IN HCl, saturated aqueous NaHCO, and saturated aqueous NaCl. The 
organic layer was dried over Na2S04, filtered, and evaporated. The intermediate was 
reacted into 5 mL of trifluoroacetic acid at rt overnight. TFA was then evaporated and 
the product was triturated with diethyl ether, and then with chloroform to give N-(5- 
bromo-2-pyridinyI)-(2-4-[(2-aminosulfonyl)phenyl] phenylcarbonylaniino)-5- 

25 fluorophenylcarboxamide (120 mg, 21%). MS found for C25H,gBrFN404S (M+H)"^: 
569,571. 



ExamptelS? 
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This compound is prepared according to the procedure described in example 2 with 
the exception of using zinc in acetic acid to reduce nitro-intennediate in step 2. The 
final product was purified by HPLC (CI 8 reversed phase) eluting with 0.5% TFA in 
HjO/CHjCN. MS found for CjsHjgClFNAS (M+H)*: 525, 527. 

Example 19Q 




This compound is prepared according to the procedure described in example 2 with 
10 the exception of usmg 5-acetamido-2-nitrobenzoic acid as the starting material in step 
1. The final product was purified by HPLC (CI 8 reversed phase) eluting with 0.5% 
TFA in HjO/CHjCN MS found for Q^Hj^BrNAS (M+H)*: 608, 610, 

Example 1191 




This compound is prepared according to the procedure described in example 2 with 
the exception of the following step lb performed on the nitro-intermediate fi-om step 
1. The final product was purified by HPLC (CI 8 reversed phase) eluting with 0.5% 
20 TFA in HjO/CHjCN MS found for CjoH^BrN ^S (M+H)*: 649, 65 1 . 
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Step lb: A mixture of N-(5-broino-2-pyridinyl)-(2-nitro)-5-fluorophenylcarboxamide 
(0.68 g, 2 mmol, 1.0 equiv), N-methylpiperazine (0.60 g, 3 equiv), and CsjCOj (1.30 
g, 2 equiv) in 5 mL of dimethylfonnamide was stirred at 9(fC overnight. Ethyl acetate 
was added and washed with HjO. The organic layer was dried over Na2S04» filtered, 
5 evqiorated, purified via flash chromatography on silica gel to give N-(S-bromo-2- 
pyridinylH2-nitn>)-S-(4-N-nietfaylpiperazine)phenyIcarboxamide (0.54g, 65%). MS 
found for CnH^BrNjOa (M+H)*: 419, 421. 

Example 192 



This compound is prepared according to the procedure described in example 5. The 
final product was purified by HPLC (CI 8 reversed phase) eluting with 0.5% TFA in 
HjO/CHjCN MS found for C^H^jClNAS (M+H)*: 573, 575. 

15 

Example 193 

N-(5-bromo-2-pyridinyl).(2-4-[(2. 

aminosulfonyl)phenyI]phenylaminocarbonyIamino)-5-fluorophenylcarboxamide. 



Step 3: A mixture of 4-[(2-t-butylaminosulfonyl)phenyl]phenylamine (0.180 g, 1.2 
equiv), N,N'-disuccinimidyl carbonate (0.154 g, 1.2 equiv), 4-methybnorpholine (0.5 



10 




20 
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mL) in 10 mL of acetonitrile was stirred at rt for 30 min. N-(5-bromo-2-pyridinylH2- 
amino)-5-fluorophenylcarboxamide (0.155 g, 0.5 mmol, 1.0 equiv) was added and the 
solution was stirred at rt for 3 hrs. The volatile was evaporated and the residue was 
redissoived into EtOAc, washed with IN HCl, saturated aqueous NaHCOj and 
5 saturated aqueous NaCI. The organic layer was dried over Na2S04, filtered, and 
evaporated. The intermediate was reacted into 5 mL of trifluoroacetic acid at rt 
overnight. TFA was then evaporated and the product was purified by HPLC (C 1 8 
reversed phase) eluting with 0.5% TFA in H2O/CH3CN to give N-(5-bromo-2- 
pyridinyl)-(2-4-[(2-aminosulfonyl)phenyl] phenylaminocarbonylamino)-5- 
1 0 fiuorophenylcarboxamide (0.053 g, 1 8%). MS found for C25H,j3rFN504S (M+H)"^: 
584, 586. 

Examples 194-195 

15 N-(5-bromo-2-pyridinylH2'<4*amidinophenylcarbonyl)amino)5- 
fluorophenylcarboxamide. 




Example 19 4 Example 19 5 

Step 1: A mixture of N-(5-bromo-2-pyridinyl)-(2-amino)5-fluorophenylcarboxamide 
(1 .24 g, 4 nunol, 1 .0 equiv), 4-cyano benzoyl chloride (0.792 g, equiv), and pyridine 

20 (3 mL) in 15 mL of dichlorometfaane was stirred'at rt overnight The volatile was 
evaporated and the residue was redissoived into EtOAc, washed with IN HCl, 
saturated aqueous NaHCOj and saturated aqueous NaCl. The organic layer was dried 
over Na2S04. filtered, and evaporated to give N-(5-bromo-2-pyridinyl)-(2-(4- 
cyanophenylcarbonyl)amino)5-fluorophenylcarboxamide (1.14 g, 65%). MS found for 

25 CjoH.jBrFNA (M+H)*: 439, 441. . 

Step 2: A mixture of N-(5-bromo-2-pyridinyl>(2-(4-cyanophenylcarbonyl)ammo)5- 
fluorophenylcarboxamide (1.12 g, 2.56 nunol, 1.0 equiv), hydroxylamine-HCl (0.213 
g, 1.2 equiv), and triethylamine (1 mL) in 15 mL of ethyl alcohol was stirred at 50°C 



1 
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overnight. The volatile was evaporated and the residue was redissolved into EtOAc, 
washed with IN HCl, saturated aqueous NaHCOj and saturated aqueous NaCl. The 
organic layer was dried over Na2S04, filtered, and ev£q>orated to give N-(5-bronio-2- 
pyridinylH2-(4-hydroxyamidinophenylcarbonyl)arnino)S-fluorophenyIcarboxaniide 
5 (compound Example 194) (0.84 g, 70%). One third of this material was purified by 
HPLC (C18 reversed phase) eluting with 0,5% TFA in H^O/CHjCN to yield 0.20 
grams (71%). MS found for CjoHijBrFNsOj (M+H)^ 472, 474. 

Step 3: A mixture of N-(5-bromo-2-pyridinyl)-(2-(4- 

1 0 hydroxyamidinophenylcarbonyl)amino)S-fluorophenylcaiboxamide (0.56 g, 1 . 1 9 

nunol, 1.0 equiv) and zinc dust (0.39 g, 5.0 equiv), in 10 mL of acetic acid was stirred 
at rt for 45 min. The volatile was filtered and evaporated. The residue was purified by 
HPLC (C18 reversed phase) eluting with 0.5% TFA in H^O/CHjCN give N-(5-bromo- 
2-pyridinyi)-(2-(4-amidinophenylcarbonyl)amino)5-fluorophenyl-carboxamide 

1 5 (compound Example 1 95) (0.24 g, 44%). 

MS found for C^oHijBrFNjOj (M+H)*: 456. 458. 

Exampte 196 

20 N-(5-bromo-2-pyridinylH2-(4-(l-methyl-2-imadazoiin-2- 
yl)phenyIcarbonyl)amino)S-fluorophenyicarboxamide. 




Step 1 : A stream of HCI(g) was bubbled through a 0**C solution of N-<5-bromo-2- 
25 pyridinyl)-(2-(4-cyanophenylcaifoonyl)amino)5-fluorophenylcarboxamide ( 1 .0 g, 2.3 
mmol) in 30 mL of methanol imtil saturation. The mixture was stirred at rt overnight 
and evaporated. One-fifth of the resulting residue was treated with (2- 
ammoethyl)methyIamine (0. 10 g) in 10 ml methanol at rt overnight. The solvent was 
removed at reduced pressure and the crude product was purified by HPLC (CI 8 
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reversed phase) eluting with 0.5% TFA in HjO/CHjCN to give N-(5-bromo-2- 
pyridinylH2-(4-( 1 -methyl-2-imadazolin-2-yl)phenyIcarbony l)amino)5- 
fluorophenylcarboxamide (0.082 g, 37%). MS found for QjHjs^rFNjO^CM-fH)^: 496, 
498. 

Examples 197-267 

The following compounds were prepared generally according to the procedure 
described in Example 196. 



</bu x/o^ c/o^ 




"Br 

MSflVl+H): 
510,512 




Example 197 



MS(M+H): 
539, 541 

Examplg 198 



MS(M+H): 
526.528 

Exanplc 199 




MS(M+H): 
524, 526 

Exsmk 200 
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MS(M+H): 
466,468 





Example 201 



MS(M+H): 
440,442 



Exanyle2Q2 



MS(M+H): 
482.484 



Exany»e201 



MS(M-i-H): 
480,482 

Example 204 





MS(MfH): 
452,454 



MS(M+H): 
412.414 




MS(M+H): 
452,454 




MS(M+H): 
412,414 



Example 205 



ExaTiple206 



Example 207 



ExanTile208 




MS(M+H): 
466.468 




yx 

MS(M+H): 
440.442 




yx 

MS (M+H): 
482,484 




XL 



MS (M+H): 
480,482 



Example 209 



Example 210 



Example 212 
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MS (M+H): 
498, 500 



MS(M+H): 
495.497 



MS (M+H): 
430,432 



MS (M+H): 
458, 460 



Example 213 



faainpteZH 



Example 215 



Example 216 




MS (M+H): 
516,518 



MS (M+H): 
513,515 



MS (M+H): 
548, 550 



MS (M+H): 
530. 532 



Exaityle217 



Example 218 



Example 219 



Exanyle 220 





MS (M+H): 
426. 428 




MS (M+H): 
428, 430 




MS (M+H): 
426. 428 



MS (M+H): 
428, 430 



Example 221 



Example 222 



Example 224 
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a 

MS(M+H): 
452, 454 



Example 225 



CO. 



MS(M4H): 
528,330 




^ 4^, .pa. 



MS (M+H): 
470,472 




'CO, 
X. 

MS (M+H): 
560,562 



MS (M+H): 
452,454 



Example 227 



Example 229 



MS (M+H): 
544,546 



MS (M+H): 
498,500 

Example 228 




MS (M+H): 
542. 544 




'CO. 
Xk, 

MS (M+H): 
474,476 
















MS (M+H): 


MS (M+H): 


490,492 


456,458 



*«Xv 

Xi, 



MS (M+H): 
472,474 



Pxamplg233 



Exmnplc234 



E;^anipte235 



Ea;mpte236 
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MS(MHI): MS(MfH): 
488,490 502,504 

Example 237 ^mpkm 




MS(M+H): MS{M+H): 
470,472 484,486 

ExanyieiAi ^ Example 242 




MS(MfH): MS(M<-H): 
514, 516 514; 516 

Exangka? Example 240 




MS(MfH): MS(M+H): 
482.484 496,498 

Examplg243 Example 244 
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MS(M+H): 
510,512 



Example 249 



MS(M+H): 
542,544 



MS(M+H): 
526,528 

Exanyle251 



MS(M+H): 
524, 526 




MS(M+H): 
470,472 




MS(M+I^: 
484,486 



Example 254 




MS(MfH): 
496,498 

Examplg255 




MS (M+H): 
496, 498 




MS (M+H): 
444, 446 




MS (M+H): 
446, 448 



Example 257 



Example 258 
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. Example Z59 



N-{2-[N-(5-broino(2-pyridyl))carbamoyl]-4^dimethoxyphenyl}(4- 
cyanophenyOcarboxamide 



OMe 




To a solution of 4,5-dimethoxy-2-nitroben2oic acid (2.2gm, lOmmol) and 2-amino-S- 
bromopyridine (2.4gm, Mmmoi) in anhydrous pyridine (50mL) at 0**C was added 
POClj (1.9mL, 20mmol). After stirring at room temperature for 30min, the reaction 
10 was complete. The mixture was concentrated and diluted with EtOAc (200mL). The 
organic solution was washed with brine, dried and evq>orated to give intermediate 
compound 1 (S.Ogm, 80%). MS found for C^Hj^BrNjOj (M+H)*: 382.00, 383.95. 

A mixture of intermediate compound 1 (320mg, 0.83mmol) and SnClj ^HjO (900mg, 
15 4.0mmol) in EtOAc (lOmL) was refluxed for 1 hour. Reduction completed. The solid 
was filtered through a celite bed. The filtrate was diluted with EtOAc (50niL), and the 

red solution was washed with IN aq. NaOH solution (x3) and brine, dried and 
evaporated to give intermediate compound 2 (230mg, 78%). MS found for 
Ci^Hj^BrNjOj (M+H)*: 352.00. 354.05. 

20 

To a solution of intermediate compound 2 (200mg, 0.57mmol) in a mixture of 
pyridine (3mL) and DCM (IQmL) was added 4-cyanobenzoyl chloride (140mg, 
0.85mmol). Precipitate formed immediately and the reaction was complete. The solid 
was collected by filtration and washed with DCM. After drying in vacco, the titled 
25 compound was obtained as a yellow solid in 70% yield (190mg). MS found for 
C22H,7BrN404 (M+H)^: 481.00, 483.00. 
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(4,S-diinethoxy-2-{(4-(l-inethyI(2-iiiiidazolin-2- 

yI))phenyI]carbonyIaimno}phenyI)-N-(5-broino(2-pyridyI))carboxamide 



5 



OMe 




Br 



O 



To a solution of compound obtained in Example 259 (lOOmg, 0.2Qmniol) in 10% 
EtjN/pyridine (lOmL) at 0**C was bubbled dry HjS gas to saturation. The mixture was 
stirred at ambient temperatures overnight, and the conversion was complete. The 

10 solvent was removed to dryness, and the residue was suspended in anhydrous acetone 
(lOmL), followed by addition of Mel (ImL). The reaction mixture was refluxed for 1 
hour. The solvent was removed by rotary evaporation. To the residue was added 
anhydrous MeOH (lOmL) and N-methylethylenediamine (ImL). The resulting 
mixture was refluxed for 1 hour, concentrated and subjected to RP-HPLC purification 

15 to give the title compound. MS found for C2sH24BrN504 (M+H)*: 538.1, 540.1. 

Example 261 

4-(N-{2-(N-(5-bromo(2-pyridyl))carbamoyl]-4,5-dimethoxyphenyl}carbamoyl)- 
20 benzenecarboxamidine 



The title compound was obtained from the Example 259 compound according to the 
procedure described in Example 2. MS found for C22H2oBrN504 (M+H)*: 498.1, 
25 500.0. 



OMe 




O 
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N-<5-chloro(2-pyridyO){2-[(4H^anophenyl)carbonylamino]-S-methozyph 
5 carboxamide 



OMe 




This compound was obtained fiom 5-'methoxy-2-mtiobenzoic acid and 2-amino-5- 
chloro-pyridine according to the procedure described in Example 259. MS found for 
10 CjiHjjClNA (M-HH)^: 407.0. 

Exampk 263 

N-<S-chloro(2-pyridyO)(5-methoxy-2-{[4-(l-methyl(2-imidazoU^^^ 
15 carbonylamino}phenyi)carboxamide 



OMe 




To the suspension of the compound Example 262 (lOOmg) in a mixture of anhydrous 
MeOH (5mL) and EtOAc (5mL) at QTC was bubbled anhydrous HCl gas to saturation. 

20 The mixture was stirred at ambient temperatures overnight. The conversion 

completed. The solvent was evaporated to dryness. The residue was dissolved in 
anhydrous MeOH (lOmL), followed by addition of N-methylethylenediamine (ImL). 
The resulting mixture was refluxed for 1 hour, concentrated and subjected to RP- 
HPLC purification to give the title compound 263. MS found for C24H22CIN5O3 

25 (M+H)^: 464. 
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Example 264 

4-(N-{2-IN-(5-chIoro(2-pyridyl))carbamoyll-4- 
inethoxyphenyl}carbainoyl)benzene-carboxaiiiidine 



OMe 




5 

The title compound was obtained from the Example 262 compound by procedures 
according to Example 262, MS found for CjiHjgClNsOj (M+H)*: 424. 

10 

N-(5-chloro(2-pyridyl))[2*({4- 

[imiDO(methyIamino)methyl]phenyI}carbonylaiiiuio)-5- 
methoxypbenyllcarboxamide 



OMe 




The title compound was obtained from N-(5-chloro(2-pyridyl)){2-[(4- 
cyanophenyl)carbonylamino]-5-methoxyphenyl}carboxamide and methylamine 
according to the procedure described in Example 262. MS found for C^aHjoClNjOj 
(M+H)*: 438. 
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Example 266 

[2-({4-[(dimethyIammo)iininomethyI]pheiiyl}carbonylamino)-5-methoxypheny 
5 N-(5-chIoro(2-pyridyI))carboxainide 



OMe 




The title compound was obtained Bcom N-(S-chloro(2-pyridyl)){2-[(4- 
cyanophenyl)carbonyIaniino]-S-methoxyphenyl}carboxaniide and dimethylamine 
10 according to the procedure described in example 263. MS found for C23H22CIN5O3 
(M+H)*: 452. 

Example 267 

15 NKSH:hloro(2-pyridyl))(2-{[4-(iminopyrroIidinyImethyl)phenyl]carbonyIamino}- 
5-methoxyphenyl)€arboxamIde 

OMe 




O 



The title compound was obtained from N*(5-chloro(2-pyridyl)){2-[(4« 
cyanophenyl)carbonylamino]-5-methoxyphenyl}carboxamide and pyrrolidine 
20 according to the procedure described in Example 263. MS found for C25H24CIN5O3 
(M+H)*: 478. 
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Ex^mpk 268 

NK5H:hloro(2-pyridyl))(2-{[4<iminopiperidylmetbyI)phenyl|carbonylam 
5 metfaoxyphenyOcarboxamide 



OMe 




O 



The title compound was obtained 6com N-(5-chloro(2-pyridyI)){2-[(4- 
cyanophenyl)carbonylamino]-5-methoxyphenyl}carboxamide and piperidine 
10 according to the procedure described in Example 263. MS found for CisHjeClNjOj 
(M+H)^: 492. 

Example 269 

1 5 N-(5-chloro(2-pyridyl))(2-{[4-(iminomorpholin-4- 

ylmethyl)phenyl]carbonylamin}-5-methoxyphenyI)carboxamide 



OMe 




The title compound was obtained from N-(5-chloro(2-pyridyl)){2-[(4- 
20 cyanophenyl)carbonylamino]-5-methoxyphenyl}caiboxamide and morpholine 

according to the procedure described in Example 263. MS found for C25H24CIN5O4 
(M+H)^ 494.1. 
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N-(S-€hloro(2-pyridyl))(2-{I4Kinsino-l,4-thiazaperhydroin-4- 
5 ylinethyl)phenyl]carbonyIainino}-S-methoxyphenyl)carboxainide 



OMe 




O 



The title compound was obtained from N-(5-chloro(2-pyridyl)){2-[(4- 
cyanophenyl)carbonylamino]-5-methoxyphenyl}carboxamide and thiomorpholine 
10 according to the procedure described in Example 263. MS found for C25H24CIN5O3S 
(M+H)^:510. 

Exampk 271 

IS (2-{[4-(amino(bydroxyimmo)methyl)phenyl)carbonyIaniino}-5-methoxypta 
N-(S-chloro(2-pyridyI))carboxamide 



To a suspension of compound N-(5-chloro(2-pyridyl)){2-[(4- 
20 cyanophenyl)carbonylamino]-5-methoxyphenyl}carboxamide (1 50mg) in EtOH 
(lOmL) was added hydroxyamine hydrochloride (80mg) and EtjN (200fiL). The 
mixture was stirred at 60°C overnight and the reaction was complete. The solvent was 
evaporated and the crude material was purified by RP-HPLC to give the title 
compound. MS found for C2,H,8C1N504 (M+H)^: 440.1. 



OMe 




O 
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Example 272 

N-(S-bromo(2-pyridyl)){2-[(4-cyanophenyl)€arboDylainino]-5- 
5 inethoxyphenyl}carboxamide 



OMe 




This compound was obtained fix>m S-methoxy-2-nitiobenzoic acid and 2- 
amino-S-bromo-pyridine according to the procedure described in Example 2S9. MS 
found for CjjH^BrNA (M+H)*: 451 .00, 453.00. 

Examplg 273 

N-(5-bromo(2-pyridyI))(5-methoxy-2-{[4-(l-methyl(2-imidazolin*2<> 
yl))phenyl]carbonyIamino}phenyI)carboxamide 



OMe 




The title compound was obtained according to the procedure described Example 263. 
MS found for C24^22^vNsOi (M+H)*: 508, 510. 
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Exftmpk 274 

4-(N-{2-IN-(5-broino(2-pyridyl))carbamoyl]-4- 
S niethoxyphenyl}carbainoyI)beiizenecarboxainiduie 



OMe 




The title compound was obtained according to the procedure described in Example 
263. MS found for QiH.gBrNsO, (M+Hf: 468.05, 470.00. 

10 

Exampte 27S 

N-(5-bromo(2.pyridyl))J2K{4- 

[imino(mefliylaniIno)niethyl]phenyl}carbonylamino)-S- 
1 5 methoxyphenyljcarboxamide 



OMe 




The title compound was obtained according to the procedure described in Example 
263. MS found for C^^HjoBrN,©, (M+H)^: 482, 484. 
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Exampte 276 

[2-({4-[(dimethylammo)iminomethyl]phenyl}carboDylainino)-5-inethoxyphenyl] 
5 N-(5-bromo(2-pyridyl))carboxainide 



The title compound was obtained according to the procedure described in Example 
263. MS found for C^sHn^rNsO^ (M+H)*: 496.1, 498.1. 

10 

Example 277 

N-<5^hIoro(2-pyridyl))(2-{[4-(imuiopyrrolidinyImethyl)phenyl]carbonylamiao}- 
5-methoxyphenyl)carboxainide 



OMa 




O 



15 




o 



The title compound was obtained according to the procedure described in Example 
263. MS found for C^jH^BrNjOj (M+H)*: 522, 524. 
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N-( N-(5-bromo(2-pyridyl))(2-{[4- 
S (iminopiperidylmethyi)phenyl]€arboiiylamino}-5-methoxyphenyl)carboxam^^ 



The title compound was obtained according to the procedure described in Example 
10 263. MS found for C26H26BrN503 (M+H)*: 536.1, 538.1. 

Examplg 279 

N'<S-bromo(2-pyridyl)X2*{[4-(iiiiiDomorpholin-4- 
15 ylmethyI)pheDyI]carbonylaiiilno}-5-methoxyphenyl)carboxamide 



OMe 




O 




o 



The title compound was obtained according to the procedure described in Example 
263. MS found for C25H24BrN504 (M+H)*: 538.1, 540.1. 
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N-(5-bromo(2-pyridy0K2-{[4-(iinmo-l,4-thiazaperhydroin-4- 
5 yImethyI)phenyl]carbonyIamino}-5-methoxypbeny0carboxamide 

OM8 




O 



The title compound was obtained according to the procedure described in Example 
263. MS found for CasH^BrNsOaS (M+H)*: 554.1, 556.05. 

10 

Exampk 281 

(2-{[4-(ainino(hydroxyimIno)methyl)phenyl]carbonylaniino}-5-methoxyphenyl)- 
N-(5-broino(2-pyridyl))carboxaniide 

15 



The title compound was obtained according to the procedure described in Example 
270. MS found for C2,H,gBrN504 (M+H)*: 484.1, 486.0. 



OMe 




O 
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Example 282 



N-(5-€hloro(2-pyridyl)){6-[(4-€yanophenyl)carbonylainino]-3- 
5 hydroxypbenyl}carboxainide 



OH 



NC 




a 



o 



To a suspension of compound N-(5-chloro(2-pyridy 1)) {2-[(4-cyanGpheny 1)- 
carbonylamino]-5-methoxyphenyl}carboxaniide (500mg, 1.2mmoI) in DCM (lOOmL) 

10 at -78**C was added BBfj (2mL). The mixture was stirred at ambient temperatures for 
72 hours. The solid was collected by filtration and was washed by DCM and water, 
dried under vacuum. The filtrate was concentrated and extracted with EtOAc. The 
organic extract was washed with brine, dried and evaporated. The resulting solid was 
combined with the solid obtained fi^om filtration to give the title compound. Total 

1 5 yield is 90% (430mg). MS found for C2oH,3ClN403 (M+H)^ 393.0. 

Examplg 283 

ethyl 2-{3-[N-(5-chloro{2-pyridyl))carbamoyIl-4-I(4- 
20 cyanophenyl)carbonylamino]-phenoxy}aceCate 




o 

To a mixture of compound N-(5-chloro(2-pyridyl)){6-[(4-cyanophenyl)- 
carbonylamino]-3-hydroxyphenyl}carboxamide (50mg, 0.13mmol) and CsjCOj 
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(83mg, 0.25mmol) in DMF (ImL) at room temperature was added ethyl bromoacetate 
(IS^iL, 0.13mmol). The mixture was stirred for 1 hour before diluted with EtOAc 
(20mL) and water (lOmL). The organic layer was washed with brine dried and 
evaporated to give 70mg of the crude compound, which was used without farther 
5 purification. MS found for 02411,50^405 (M+H)*: 479,0. 

methyl 2-[4-({4-[(dimethylamino)iminomethyl]phenyl}carbonylammo)-3-(N-(5- 
1 0 chloro(2-pyridyl))carbamoyl]phenoxy]acetate 




The title compound was obtained according to the procedure described Example 263. 
MS found for OisHj^OlNjOj (M+H)*: 510.1. 

15 

Example 28S 

(6-{I4-(amino(hydroxyimino)methyl)phenyllcarbonylamino}-3-hydroxyphenyl)- 
N-(5-chloro(2-pyridyl))carboxamide 

20 



OH 




O 

The title compound was obtained according to the procedure described in Example 
270. MS found for C^oHjeClN^G^ (M+Na)*: 448.0. 
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Example 286 

4-(N-{2-[N-(S-chIoro(2-pyridyl))carbamoylH-hydroxyphenyl}carbamoyl)- 
benzenecarboxainidine 

5 



OH 




The title compound was obtained according to the procedure described in Example 
282. MS found for CjoH.gClNjOjOVI+H)': 410.1. 

10 Exaoiplg 287 

4*(N-{2-[N-<5H!hloro(2-p3iidyl))carbamoyl]-4-hydroxyphenyl}carbamo]^ 
benzenecarboxamidine 




o 

15 

To a solution of Example 284 (lOmg) in MeOH (ImL) was added 50^L of IN aq. 
LiOH solution. The mixture was stirred for 1 hour and purified by RP-HPLC to give 
the title compound, MS found for C24H22Ctt450s (M+H)^ 496. 

20 Without further description, it is believed that one of ordinary skill in the art can, 

using the preceding description and the illustrative examples, make and utilize the 
compounds of the present invention and practice the claimed methods. It should be 
understood that the foregoing discussion and examples merely present a detailed description 
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of certain preferred embodiments. It will be apparent to those of ordinary skill in the art 
that various modifications and equivalents can be made without departing from the spirit 
and scope of the invention. All the patents Journal articles and other documents discussed 
or cited above are herein incorporated by reference. 
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WHAT IS CLAIMED IS : 

1 . A compound of the following formula : 

A-Q-D-E-G-J-X 

wherein: 
S A is selected from: 

(a) CrC,.aIkyl; 



(b) Cj-Ca-cycloalkyl; 



10 



(c) -N(R»,R^), N(R',R^)-C(=NR>, N(R',R')-C(=NR>N(R')-, R'- 
C(=NR'K R*-C(=NR').N(R')-; 



(d) phenyl, which is independently substituted with 0-2 R substitutuents; 

1 S (e) naphtfayl, which is independently substituted with 0-2 R substitutuents; 

and 

a monocyclic or fused bicyclic heterocyclic ring system having from 5 
to 10 ring atoms, wherein 1-4 ring atoms of the ring system are 
selected from N, O and S, and wherein the ring system may be 
20 substituted with 0-2 R substitutuents; 



R is selected from: 

H, halo, -CN, -CO,R», -C(=0)-N(R^ R^), -(CH,)„.C02R', -{CHJ™- 
C(=0)-N(R>, R^), -NO,, .SO,N(R^ R^), -SO,R^ -(CH3)J^'R^ <CHX' 

25 C(=NR^)-R», -(CH,L.C(=NRO.N(R^R^), -(CHJ„-N(R^).C(=NR')-N(R\R^), - 

(CH2)n,NR^- group appended to a 3 to 6 membered heterocyclic ring containing 
from 1-4 heteroatoms selected from N, O and S, -C^alkyl, -Cj^alkenyl, -Cj. 
^alkynyl, -Cj^cycloalkyl, -C^MalkylCj^cycloallcyl, -CF3, -OR^ and a 5-6 
membered heterocyclic system containing from 1-4 heteroatoms selected from 

30 N, O and S, wherein from M hydrogen atoms on the heterocyclic system may 

be independently replaced with a member selected from the group consisting 
of halo, -Cj-C^-alkyl, -C,^alkyl-CN, -Cj^alkenyl, -Cj^alkynyl, -C3.8cycloalkyl, 
-Co^alkylCi^cycloalkyl and -NO^; 
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m is an integer of 0-2; 

R\ R^, and R^ are independently selected from the group consisting of: 

H, -OR', -N(-R*, -R*), -CMalkyl -Q^alkenyl, -Q^alkynyl. -C^gCycloalkyl, 
5 -Co^aIlcyIC3.8cycloalkyl, -C^Malkylphenyl and -Co^alkylnaphthyl, wherein from 

1-4 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties 
may be independently replaced with a member selected from the group 
consisting of halo, -C,^alkyl, -Cj^alkenyl, -Ci^jalkynyl, -Cj^cycloalkyl, 
-Co^alkylCj^cycloalkyl, -CN, and -NO^; or 

10 

R* and R^ or R^ and R' taken together can form a 3-8 membered cycloalkyl or 
a heterocyclic ring system, wherein the heterocyclic ring system may have 
from 3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain 
from 1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen 
15 atoms on the heterocyclic ring system may be independently replaced with a 

member selected from the group consisting of halo, C,-C4-alkyl, -CN -Cj. 
4alkyl, -Q^alkenyl, -C^^alkynyl, -Cj^cycloalkyl, -C^j^alkylCa^cycloalkyl and - 
NO,; 

R' and R^ are indq>endently selected from the group consisting of: 

H, -CMalkyl, -Cj^alkenyl, -Cj^alkynyl, -C3.8cycloalkyl, -Co^alkylCj. 
gcycloalkyl, -Ca4alkylphenyl and -Co^alkylnaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consistmg of 
halo, -Cj^alkyl, -Ca^alkenyl, -C2^alkynyl, -C3.8cycloalkyl, -C^MalkylCj. 
gcycloalkyl, -CN, and -NOj; or 

R* and R® taken together can form a 3-8 membered cycloalkyl or a 
heterocyclic ring system, wherein the heterocyclic ring system may have from 
30 3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain from 

1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms 
on the heterocyclic ring system may be independently replaced with a member 
selected from the group consisting of halo. -C,-C4-alkyl, -CN -C,^alkyl, -C,. 
^alkenyl, -Ci^alkynyl, -C3.gCycloalkyl, -Co^alkylCj^cycloalkyl and -NO,; 



20 



25 
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Q is a member selected from the group consisting of: 

a direct link, -CH^-, -C(0)-, -0-, -N(R>, .N(R')CH2-, - CH^NCR') - 
C(=NR')-, -C(=0)-N(R')-, -N(R>C(=OK -S-, -SO-, -SO^-, -S02-N(R> and - 
N(R^)-SOr; 
5 is selected bom: 

H, -Cj^alkyl, -Q^alkenyl, -Cj^salkynyl, -Cj^cycloalkyl, -Co^alkylCj. 
gcycloalkyl, -Co^alkylphenyl and -C^^alkylnaphthyK wherein finom 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of 
10 halo, -Cj^alkyl, -Cj^alkenyl, -C^^jalkynyl, -Cj^cycloalkyl, -Co^alkylCj. 

gcycloalkyl, -CN, and -NOj; 



D is a direct link or is a member selected from the group consisting of: 

(a) phenyl, which is indq)endently substituted with 0-2 R*' substitutuents; 
IS (b) naphthyU which is independently substituted widi 0-2 R'* 

substitutuents; and 

(c) a monocyclic or fiised bicyclic heterocyclic ring system having from 5 
to 10 ring atoms, wherein 1-4 ring atoms of the ring system are 
selected from N, O and S, and whereSn the ring system may be 
20 subsituted from 0-2 R" substitutuents; 

R*' is selected from: 

halo, -Cj^alkyl, -Cj^alkenyl, -Cj^alkynyl, -C3.8cycloalkyl, -CouialkylCj. 
ecycloalkyl, -CN, -NO^, -(CH^NR^R'N -(CH2)„C02R'% -(CHACONR^'R^', 

25 -SOjNR'^R^', -SOjR^ -CFj, -0R'\ and a 5-6 membered aromatic heterocyclic 

system containing bom 1-4 heteroatoms selected from N, O and S, wherein 
from 1-4 hydrogen atoms on the aromatic heterocyclic syston may be 
independently replaced with a member selected from the group consisting of 
halo, -Cj^alkyl, -Cz^alkenyl, -Cj^^alkynyl, -Cj^cycloalkyl, -Co^alkylC^. 

30 gCycloalkyl, -CN and -HO2, 

R^ and R^* are independently selected from the group consisting of: 

H, -Cj^alkyl, ^Cj^alkenyl, -Cj^alkynyl, -Ci^cycloalkyl, -C^^^alkylCj. 
gCycloalkyl, -Co^alkylphenyl and -Co^alkylnaphthyl, wherein from 1-4 
35 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
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independently replaced with a member selected from the group consisting of 
halo, -Ci^alkyl, -Cz^alkenyl, -Q^alkynyl, -C3.gCycloalkyl, -Co^alkylCa. 
gcycloalkyl, -CN and -NO2; 

S n is an integer of 0-2; 

E is a direct link or a member selected bom the group consisting of: 

-C,.2-alkyl., -SO, -SO^-, -Co.ralkyl-C(=0), -Co.ralkyl-C(=0)-N(-R*)- 

Co.ralkyl-, -Co.ralkyl-N(-R')-C(=0>Co.ralkyK -N(-R').C(=0)-N{-R'). and 
10 -Co.ralkyl-N(-R>; 

R* is a member selected from the group consisting of: 

H; -C,^-alkyl; -C^^-alkylaryl; -C<M-alkyl-heteroaryl; -C,^-alkyl-C(=0)-OH, 
-CM-alkyl.C(=0)-0-C,^-allcyl, and .CM-aIkyl-C(=0)-N(.R^ -R^^); 

IS 

R^^ and R'^ are each a member independently selected ftom the group consisting of: 
H, -C,^-alkyl, -Co^-alkyl-aryl; -Co^-alkyl-heterocyclic group, and R^*" and R^^ 
together with the N atom to which they are attached can form a 5-8 membered 
heterocyclic ring containing 1-4 heteroatonis selected fiom N, O and S, 
20 wherein the heterocyclic ring may be substituted with 0-2 R'° groups; 

R'* is a member selected from the group consisting of: 

Halo; -Cj^-alkyl; -CN, -NO^; -C(=0)-N(-R'^ -R'^); .C(=0)-OR'^ 
-(CH2VN(-R^ -R^^); -S02-N(-R^ -R^); -SOaR^^ -CF3 and -(CH^,-OR^^ 



25 



30 



R^*^ and R^ are each independently a member selected fiom the group consisting of: 
H; -Ci^-alkyl and -C,^-aIkyl-aryl; 

q is an integer of 0-2; 

G is a member selected from the group consisting of: 

(a) C^-alkenyl or C^^-cycloalkenyl, wherein the alkenyl and cycloalkenyl 
attachment points are the alkenyl carbon atoms and wherein the -Cj* 
alkenyl or -Cj^-cycloalkenyl are substituted with 0-4 R'** groups; 
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(b) a phenylene group wherein the ring carbon atoms of the phenylene 
group are substituted with 0-4 R*"* groups; 

(c) a 3-8 membered a saturated, partially unsaturated or aromatic 

S monocyclic- heterocyclic ring system containing 1-4 heteroatoms 

selected bom N, O and S, wherein 0-2 ring atoms of the heterocyclic 
ring may be substituted with 0-4 R*** groups; and, 

(d) an 8-10 membered fused heterocyclic bicyclic ring system, containing 
1-4 heteroatoms selected from N, O and S, wherein 0-2 ring atoms of 

10 the fused bicyclic ring system may be substituted with 0-4 R'"* groups; 

R'"* is a member selected from the group consisting of: 

H, halo; C,^-alkyl, carbocylic aryl, -CN; -NOj; -(CH2)o^-NR^^*; 
-SOjNR^"; -SOjR'^. -CF,; -(CH2)o^.OR"; .0-(CH2),^0R"; -©-(CH^),. 
15 ^-C(=0)-0-R'^ 

.0-(CHJ,^-C(=<))-N(R^R'^;-N(R^*)-(CH2),^-0R^^; 
-N(R^»)-(CH,),^-N(R^R^); .C(=0)-N(R^^R^); 

-N(R^)-(CH^l^.C(=0)-N(R^^R^^; -N(-(CHJ.^-OR^^,; -N(R^MCH^,^-OR^'; 
.N(R'")-C(=0).R^^ -N(R'*)-S02-R'^ -(CH2)o^-C(=0)-0-R'^ -{CH^o^ 

20 6-C(=0)-N(R^R"); -(CH2)^C(=NR")-N(R^R^; .(CH2)o^ 

N(R'»)C(=NR'^-N(R^4t'*^; a -(CHJ(«-N(R")C5^ membered saturated, 
partially unsatiuated or aromatic heterocyclic ring containing 1-4 heteroatoms 
selected from N, O and S, and a -(CH2)o^-5-6 membered saturated, partially 
unsaturated or aromatic heterocyclic ring containing 1-4 heteroatoms selected 

25 from N, O and S; 

R^*, R^^ R^ and R^ are each independently a member selected from the group 
consisting of: 

H, C,^-alkyl and C,^-alkylaryl. -CN; -NOj; caibocylic aryl, -CN; -NOj; or 

30 

R^** and R" taken together with the N atoms they are independently attached 
form a 5-7 membered saturated, partially imsaturated or aromatic heterocyclic 
ring; or 
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R^** and taken together with the N atom to which they are attached form a 
' 5-8 membered saturated, partially unsaturated or aromatic heterocyclic ring 
containing 1-4 heteroatoms selected from O and S; 

S J is a direct link or is a member selected from the group consisting of: 

-N(-R')-C(=0)-; -C(=0)-N(.R>; -0-; -Ss -SO; -SOjS -CHj-; -NC-R*)-; and 
-N(.R>SOr; 

R* is a member selected from the group consisting of: 
10 H; -C,^-alkyl; -C^^-alkyl-carbocyclic aryl; -(CH2)(m-5-6 membered saturated, 

partially unsaturated or aromatic heterocyclic ring containing 1-4 heteroatoms 
selected from N, O and S; -(CH2),^-C(=0)-0-C,^-alkyl; and -(CHJ,. 
,-C(=0>N(R«'Jl^; 

IS R^ and R^ are each a member indqiendently selected from the group consisting of: 
Hand-C,^-alkyl; 

X is a member selected from the group consisting of: 
(a) phenyl substituted with 0-3 R'' groups; 



20 



(b) n2q)hthyl substituted with 0-3 R'* groups and 

(c) a 6-membercd aromatic heterocyclic ring system containing 1-3 N 
atoms and having 0-3 ring atoms substituted with 0-3 R*^ groups; and 



25 



(d) an 8-10 membered fiised aromatic heterocyclic bicyclic ring system 
containing 1-4 heteroatoms selected from N, O and S and 0-3 ring 
atoms of the frised heterocyclic bicyclic ring system are substituted 
with 0-3 R'* groups; 

30 

R'* is a member independently selected from the group consisting of: 
Halo; CF3; -C,^-alkyl; carbocyclic aryl; -Co-j-alkyl-CN; -0-R^'; 
-Co.2-alkyl-C(=0)-0-R^; -Co^r a!kyl-C(=0)-N(R^ R^^; -C^^-alkyl-NO^; 
.Co.2-alkyi.N(R^ R^; .Co.2-alkyl.SOrN(R^ R^; -Ccj-alkyl-SO^-R^^ 
35 trihaloalkyl; -O-Co-z-alkyl-O-R^; -Co.2-alkyl.O-R^^ -O-CM-alkyl- 
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C(=0)'N(R^^ R^^; -0-CM-alkyl-C(=0)-0-R'^ -Co.2-alkyl-N(R^^)-C(=0)-R^ 
-Co.2-alkyl-N(-R^0-SO,-R''; -CH2-N(R'*)-C(=0)-R'* ;-CH2-N(R'>S0rR''; 
-(CH,WNR^^R^; .C(=0).N(R^R^O; -N(.(CHJ,^-OR^02; "NCR^VCCH^)^. 
^-OR^*; .N(R'^-C(-0)-R^n -NCR'VSO^-R'*; .C(=N(R"*^)-N(R^R^; and a 
S -(CH2)o^-S*6 memb^^ saturated, partially unsaturated or aromatic 

heterocyclic ring containing M heteroatoms selected firom O and S; 

R^^ R^ and R^ are each independently a member selected from the group consisting 
of: 

10 H; -C,^-alkyl; -Co.2-alkyl.O-R'«; -Co.ralky^N(-R*^ -R'0;-C,. 

4-alkyl-carbocyclic aiyl; -CM-alkyl-heterocyclic; and R'** and R^*, or R^* and 
R^^ together with the N atom to which they are attached can form S-8 
membered heterocyclic ring containing 1-4 heteroatoms selected from N, O 
and S which can be substituted with 0*2 R*^ groups; 

15 

R*^ and R^* are indepedently a member selected from the group of: 

H; halo; -C,^-alkyl, a carbocyclic aryl group ; a saturated, partially unsaturated 
or aromatic heterocyclic group; -CN; -C(=0)-N(R^«)R''«; -C(=O)-0R^*; -NOj; 
-(CHj)p-NR^Tl*«; .SO^NR^^ -SO^R^'; -CF,; and -(CHJpOR'*; 

20 

p is an integer of 0-2; 

R^* and R^* are each independently selected from the group consisting of: 
H; Cj^-alkyl and -Co^-alkyl-carbocyclic aryl; 

25 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 



2. A compound of claim 1 , wherein: 
30 A is selected from: 

(a) CrQ-alkyl; 

(b) Cj-Ca-cycloalkyl; 
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and 
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(c) -N(R\r2), N(R\R^).C(=NR^)., N(R',R^)-C(=NR').N(R0., R"- 
C(-NR')., R'-C(=NR^)-N(R')-; 

(d) phenyl, which is independently substituted with 0-2 R substitutuents; 

(e) naphthyl, which is independently substituted with 0-2 R substitutuents; 



(f) monocyclic or fused bicyclic heterocyclic ring system having from 5 to 
10 10 ring atoms, wherein 1-4 ring atoms of the ring system are selected 

from N, O and S, and wherein the ring system may be substituted with 
0-2 R substitutuents; 



R is selected from: 

15 H, halo, -CN, -CO^K\ -C(=0).N(R\ R^), -(CH2)„-C02R', -(CH^L- 

C(=0)-N(R', R^, -N02> -SO,N(R\ R^), -SOjR\ -(CH2)„NR'R^ -(CH^V 
C(=NR^)-R'. -(CH,)„-C(=NR^)-N(R^R^), -(CH2)„-N(R>C(=NR0-N(R',R^). - 
(CH2)roNR'- group attached to a 3-6 membered heterocylic ring having from 1 
to 3 heteroatoms selected from the group consisting of N, O and S, -C,^alkyl, 

20 -Cj^alkenyl, -Q^alkynyl, -C3.sCycloalkyl, -Co^alkylCj^cyclqalkyl, -CF,, -OR^ 

and a 5-6 membered heterocyclic aromatic or partially saturated system, 
including imidazoline, containing from 1-4 heteroatoms selected from N, O 
and S, wherein from 1-4 hydrogen atoms on the heterocyclic system may be 
independently replaced with a member selected from the group consisting of 

25 halo, -methyl. -Q-Q-alkyl, -CN, -Q^alkenyl, -Cj^alkynyl, -Cj^cycloalkyl, 

-Co^alkylCj^jCycloalkyl and -NO2; 



m is an integer of 0-2; 



30 R^ R\ R^ and R"* are independently selected from the group consisting of: 

H, -OR^ -N(-R^ -R^), -Cj^alkyl, -Q^alkenyl, -Q^alkynyl, -C3.8cycloalkyl, 
- -Co^alkylCj^cycloalkyl, -Ct^alkylphenyl and -Co^alkyhiaphthyl, wherein from 
1-4 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties 
may be indq)endently replaced with a member selected from the group 
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consisting of halo, -CMalkyl, -Q^alkenyl, -Q^alkynyl, -Cj^cycloalkyl, 
-Co^alkylCj^cycloalkyl, -CN, and -NOj; or 



R' and R^ or and R^ taken together can form a 3-8 membered cycloalkyl or 
5 a heterocyclic ring system, wherein the heterocyclic ring system may have 

from 3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain 
from 1-4 heteroatoms selected from N, O and S, wherein fiom 1-4 hydrogen 
atoms on the heterocyclic ring system may be independently replaced with a 
member selected from the group consisting of halo, C,-C4-alkyl, -CN -Cj. 
10 4alkyl. -Q^alkenyl, -Cj^alkynyl, -C3,8cycloalkyl, -Co^alkylCj^cycloalkyl and - 

NO,; 



R^ and R^ are independently selected from the group consisting of: 

H, -Ci^alkyl, -Cj^alkenyl, -Cz^^alkynyl, -Cj^cycloalkyl, -C^MalkylC,, 
15 gcycloalkyl, -Co^alkylphenyl and -Co^alkyhiaphthyl, wherein from 1-4 

hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of 
halo, -Cj^alkyl, -Cj^alkenyl, -Cj^alkynyl, -C3^cycloalkyl, -Co^alkylCj. 
scycloalkyl, -CN, and -NO,; or 

20 

R^ and R** taken together can form a 3-8 membered cycloalkyl or a 
heterocyclic ring system, wherein the heterocyclic ring system may have from 
3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain from 
1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms 
25 on the heterocyclic ring system may be independently replaced with a member 

selected from the group consisting of halo. C,-C4-alkyl, -CN -C^alkyl, -Cj. 
^alkenyl, -Cj^kynyl, -Cj^cycloalkyl, -Co^alkylCj^cycloalkyl and -NO,; 



Q is a member selected from the group consisting of: 
30 a direct link, -CH^-, -C(=0)-, -0-, -NH-, -NMe-. -NHCH^-, -NMeCHj-, - 

CH^NH-, -C(=NH)-, -C(=0)-NH-. -NH-C(=0)-, -CH^NMe-, -C(=NMe)-; 



D is a direct link or is a member selected from the group consisting of: 

(a) phenyl, which is independently substituted with 0-2 R'* substitutuents; 



35 



wo 01/19788 



PCT/USOO/25196 



178 

(b) naphthyl, which is independently substituted with 0-2 
substitutuents; and 

a monocyclic or fused bicyclic heterocyclic ring system having ftom 5 
to 10 ring atoms, wherein 1-4 ring atoms of the ring system are 
5 selected from N, O and and wherein the ring system may be 

subsituted from 0-2 R'* substitutuents; 



R** is selected from: 

halo, -C.^alkyl, -Q^aikenyl, -Cj^alkynyl, -Ca^cycloalkyl, -C<MalkylCj. 

10 gcycloalkyl, -CN, -NO^, -(CH2)„NR^'R'-. -(CH^^CO^R^ -(CH2)„CONR^R^^ 

-SOzNR^'R^ -SOaR^ -CFj, -OR^ and a 5-6 membeied aromatic heterocyclic 
system containing from 1-4 heteroatoms selected from O and S, wherein 
from 1-4 hydrogen atoms on the aromatic heterocyclic system may be 
independently replaced with a member selected from the group consisting of 

1 5 halo, -C^alkyl, -Cj^alkenyl, -Cj^alkynyl, -C^^cycloalkyl, -Cj^allcylC,. 

gcycloalkyl, -CN and -NOj; 



R^ and R^' are indepradently selected from the group consisting of: 

-Cj^alkyl, -Q^alkenyl, -Cj^alkynyl, -Cj^cycloalkyl, -C,^4alkylC3. 
20 gcycloalkyl, -Cj^alkylphenyl and -C^alkylnaphthyl, wherein from 1-4 

hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of 
halo, -Cj^alkyl, -Cj^alkenyl, -Cj^alkynyl, -Cj^cycloalkyl, -Co^alkylCj. 
gcycloalkyl, -CN and -NO^; 

25 

n is an integer of 0-2; ^ 



E is a member selected from the group consisting of: 

a direct link, -0-, -NH-, -CHjNH-, -NHCH^-. -NMe-, -NH-C(=0)-NH-, - 
30 C(=0)-NH-. -NH-C(=0)-; 



G is a memb^ selected from the group consisting of: 

(a) a Q-alkenyl group or a Cj^-cycloalkenyl group, wherein the alkeny 1 

group and cycloalkenyl group attachment points are the alkenyl carbon 
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atoms and wherein the Ci-alkenyl group or Cj^-cycloalkenyl group is 
substituted with 0-4 R*** groups; 

a phenylene group wherein the ring carbon atoms of the phenylene 
group are substituted with 0-4 R'^ groups; 

a 3-8 membered a saturated, partially unsaturated or aromatic 
monocyclic- heterocyclic ring system containing 1-4 heteroatoms 
selected from N, O and S, wherein 0-4 ring atoms of the heterocyclic 
ring may be substituted with 0-4 R'** groups; and, 

an 8-10 membered fused heterocyclic bicyclic ring system, containing 
1-4 heteroatoms selected from N, O and S, wherein 0-4 ring atoms of 
the fiised bicyclic ring system may be substituted with 0-4 R*** groups; 

R*** is a member selected from the group consisting of: 

H, halo; C,^-alkyl, carbocylic aryl, -CN; -NO^; -(CH2)^-NR^^^; 
-SO,NR"R^; -SOjR^; -CF3; -(CH2)^0R^; -0-(CH2),^0R"; -O-iCaX 
,-C(=0).0-R^; 

20 -O-CCH^), vC(=0)-N(R",R^; -N(R^>(CHj),^.OR^; 

-N(R'-)-(CHj),^-N(R^,R^; -C(=0).N(R",R"); 

.N(R^XCH2),^-C(=0)-N(R^R^<^; -NHCHJ.^-OR")^; -N(R^>(CH^,^-OR"; 
.N(R^*)-C(=0)-R^^; .N(R^*)-SO,-R^^ -(CH,WC(=0)-0-R^^ -(CH,)(, 
,-C(=0)-N(R^R"); -(CH,WC(=NR")-N(R",R^; 

25 -(CH2WN(R'^)C(=NR")-N(R^R^); and a -(CHj)a^-N(R^) group wich is 

attached via the nitrogen atom to a carbon atom of a S to. 6 membered 
saturated, partially unsaturated or aromatic heterocyclic ring containing 1-4 
heteroatoms selected from N, O and S, and a -iCH^o^- group attached to a 5-6 
membered saturated, partially unsaturated or aromatic heterocyclic ring 

30 containing 1-4 heteroatoms selected from N, O and S; 

R^\ R^^ R^ and R^ are each independently a member selected from the group 
consisting of: 

H, C,^-alkyl and C,^-alkyIaryl, -CN; -NOj; carbocylic aryl, -CN; -NO^; or 



(b) 



(c) 



10 



(d) 
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R" and taken together with the N atoms ther are independently attached 
form a 5-7 membered saturated, partially unsaturated or aromatic heterocyclic 
ring; or 



5 R" and R** taken together with the N atom to which they are attached form a 

5*8 membered saturated, partially unsaturated or aromatic heterocyclic ring 
containing 1-4 heteroatoms selected from N, O and S; 



J is a member selected from the group consisting of: 
10 a direct link, -0-, -NH-, -NMe-, -C(=0>NH-, -NH-C(=0)-; 

X is a member selected from the group consisting of: 
(a) phenyl substituted with 0-3 R'* groups; 

IS (b) nq}hthyl substituted with 0-3 R'* groups and 



(c) a 6-membered aromatic heterocyclic ring system containing 1-3 N 

atoms and having 0-3 ring atoms substituted with 0-3 R** groups; and 

20 (d) an 8-1 0 membered fused aromatic heterocyclic bicyclic ring system 

containing 1-4 heteroatoms selected from N,:0 and S and 0-3 ring 
atoms of the frised heterocyclic bicyclic ring system are substituted 
with 0-3 R*' groups; 



25 R** is a member independently selected from the group consisting of: 

Halo; CF3; -C,^-alkyl; carbocyclic aryl; -Co^j-alkyl-CN; -O-R^; -Co.2-alkyl- 
C(=0).0-R^ -Co.r alkyl.C(=0)-N(R^ R^; -C^^-alkyl-NOj; -Qralkyl- 
N(R^ R'O; -C„-alkyl-SOrN(R^ R^; -C^-alkyl-SOrR^ trihaloalkyl; 
-0-Co.2-aIkyl-0-R'n -Co^z-alkyl-O-R'^ .0-C,^-alkyl-C(=0)-N(R'', R^; -0-C,. 

30 ,-alkyl-C(=0)-0-R'^ -Ca.ralkyl-N(R^-C(=0)-R^; -Co^^-alkyl- 

N(-R^-S02-R'*; -CH2-N(R'>C(=0)-R'^ ;-CH2-N(R^>S02-R'^ -(CHX 
,-NR^Tl'^ -C(=0).N(R^^R^); -NHCH,).^-OR^0,; -N(R»^-(CH3),^-OR^^ 
-N(R^°)-C(=0)-R'^ -N(R*^-S02-R''; -C(=N(R*^)-N(R'%R^; and a -(CH^V 
(-5-6 membered saturated, partially unsaturated or aromatic heterocyclic ring 

35 containing 1-4 heteroatoms selected from N, O and S; 
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R*^ R^* and R^* are each independently a member selected from the group consisting 
of: 

H; -C^-alkyl; -C<^2-alkyl-0-R"«; -Co.ralkyl.N(-R'«, -R'«);-C,. 
5 4-alkyl-carbocyclic aryl; -CM-alkyl-heterocyclic; and R*** and R^, or R^* and 

R^ together with the N atom to which they are attached can form 5-8 
membered heterocyclic ring containing 1-4 heteroatoms selected from N, O 
and S which can be substituted with 0-2 R*^ groups; 

10 R** and R^* are indepedently a member selected from the group of: 

H; halo; -C,^-alkyl, a carbocyclic aryl group; a saturated, partially unsaturated 
or aromatic heterocyclic group; -CN; -C(=0)-N(R^«,R'*«); -C(=0)-OR^«; -NOj; 
-(CH2)p-NR^«R^ -SOiNR^Tl'^ -SO^R'*; -CF,; and -(CH2)pOR^ 

r 

15 p is an integer of 0-2; 

R^* and R'** are each independently selected from the group consisting of: 
H; C,^-alkyl and -C<M-aikyl-carbocyclic aryl; 

20 and all phannaceutically accq>table isomers, salts, hydrates, solvates and 

prodrug derivatives thereof 
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3. A compound of claim 1 , wherein: 

A is a member selected from the group consisting of: 

SO2NH2 SOzNHMe SOjMe CH2NH2 CHaNMej CN CONH, nc 

<-^o- o- o- o- o-dhO- (y 
b- 'ty -5- "i> o- -o- -D--C5-0- 

do r'^*^ "\ HN SO2NH2 sOzMe CONH, 



NH2 CH2NH2 y V CH2NH2 CN 

"W^ N^rV.^H^ Q- N^ H^ 



^S^® HjN Me2N H2NH2C HjNOC NO 

•6- "tv -tv «tv -tv D- 

f^N H2NH2C NC^ H2NOC "zNHzC 

0< Ck Qk 0^ HOHN- MeON^ 

Me 6 B fSe El H 

H^NH-' MeHNNH" M^n' -nMbj EtHN^ Et^'' -NHBu' (^*f 

^ Me ^ 



NH 



Q is a member selected from the group consisting of: 

a direct link, -C(=OK -NH-, -NMe-, -NHCH^-, -NMeCH^-, -C(=NH)-, • 
C(=NMe)s 
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D is a direct link or is a member selected from the group consisting of: 

CI 8r F Me 

-<y -Q- <^ -6- -{^ <y <ly 
-O- o- <y- o- <y ^ 



5 



E is a member selected &om the group consisting of: 

a direct link, -CHjNH-, -C(=0)-hfH-, -NH-C(=0)-; 

G is a member selected from the group consisting of: 



-V" V" -8 ^ -9' ^ ^ 

X? Xi i -VA? o^^Jtr 

-0«=- -^>o*. ^«co«», ^.^v™, -^3>« 

J^NCOMe J^NSO^Me ^^rocONMej J^NSOjNMb, ^^Xl^ 

G is substituted by 0-4 R" groups and each R" group is indq)endently selected fix>m 
10 the group consisting of: 

H, -CHj, -CF3, -CI, -F, -Br, -NHj, -NMe^, -OH, -OMe, -NHSOjMe, -NO^, 
-CN, -C(=0)-OMe, -COjH. -CONHj, -SOjNHj, -SOjCH,, -NHC(=0)Me, 
-C(=0)N(-Me)j, -CHjNHj, -CHjN(-Me)j, -CHjOH, -OCHjCOjH, 
-OCHjC(=0)-OMe, -0CHjC(=O)-NHj and -0CH2C(=0)N(-Me)j, 

15 



) 



o 
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^-H ^NM. -^H^ ^^^^ ^^f^fj 

«*|Qn-CHjCH20- (Qn-CHAVW Qi^N-OiPtN» MtfQu-otOtNH- 

Q^N-CIV>%N(M8)- MrfQw-atOtNIMe). J.^^ 

O O O k^N* l^s<i 

J is a member selected from the group consisting of: 

a direct link, -0-, -NH-, -C(=0>-NH- and -NH-C(=0)-; 

5 X is a member selected from the group consisting of: 

N-N N-x N-^ "2NO2S MeQzC MeOfi 

-b-' -o-"-o-° -0-° -b-" -b-o-o-^' 
-b -o -Q -0 -b" ^ 
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and all phannaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 

5 

4. A compound of claim 1, having the following structure: 




wherein: 

R*" is a member selected from the group consisting of: 
10 H,.F,-Cland-Br, 

R'^ is a member selected from the group consisting of: 

H, -F, -CI. -Br, -OMe, -OH, -Me, -CF3 and -CH2NH2; and 
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A-Q is a member selected from the group consisting of: 



cc^ cc xc or* oT" oc* 

o^- of- 6L o. d d 

and all phannaceutically acceptable isomers, salts, hydrates, solvates and 
5 prodrug derivatives thereof. 

5. A compound of claim 1 having the following structure: 
wherein: 

10 R'* is a member selected from the group consisting of: 
H,-F, -CI and -Br, 
R'^ is a member selected from the group consisting of: 

H, -F, -CI, -Br. -OMe, -OH, -Me, -CFj and -CH2NH2; and 
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A-Q is a member selected from the group consisting of: 

r^f^ f^H^ f^H^ **>f^ "^N-^ "n-^ "^N-^ 

HN^ (Au o\ m\ HN^N 

:x; fr^- a "dr-o^-cx 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 

6. A conq)ound of claim 1 having the following structure: 



RiaO o=/ N=v , 



wherein: 

10 R'* is a member selected from the group consisting of: 
H,-F, -CI and -Br; 
is a member selected from the group consisting of: 

H, -F, -CI, -Br, -OMe, -OH, -Me, -CF3 and -CH^NHj; 



wo 01/19788 



PCT/USOO/25196 



188 

A-Q is a member selected from the group consisting of: 



NH NH NH nh NH nH NH nh 

K ^.A. A. /^yA ^ K r-.^ f^,K ^y-^ 



HjN 

MH 



r^y-^ r^^K T T T T ^ 

--^ "-^^ ^'^^ B«^^N^ 

NH Me ^ Q "® 

C^CO^ Ci.M, "'^ Me^-^ O" "^^ 



OH OMe NHj NHMe 



and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
5 prodrug derivatives thereof. 

7, A compound of claim 1 having the following structure: 



A-Q-D^N-^Q 

O 0=< N=\ 

wherein: 

10 R*' is a member selected from the group consisting of: 

H. -F. -CI, -Br, -OMe, -OH. -Me, -CF3 and -CH^NHj; 
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A-Q is a member selected fix)m the group consisting of: 



PCTAJSOO/25196 




D is a member selected fiom the groiq> consisting of: 

5 

-b- -o°-c- -o- o- ^ 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 

10 8. A compound of claim 1 having the following structure: 



wo 01/19788 



PCT/USOO/25196 



190 




wherein: 

J is a member selected from the group consisting of: 
5 -NHC(=0)-, -C(=0)NHs 

X is a member selected torn the group consisting of: 



-O* -O" -O -0-' -O" 

02N H2N02S 

-hQk. _Q^. -q^c. _^3, _^s. -^a 

F F F 




10 and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 

prodrug derivatives thereof. 

9. A compound of claim 1 having the following structure: 
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wherein: 

R is a member selected from the group of: 
-SO2-NH2 and -SOjMe; 

5 

R" is a member selected fiom the group of: 
H, -F, -CI and Br, 

E is a member selected fiom the group consisting of: 
10 -NHC(=0)-and-C(=0)NH-; 

R"", R'*", and R'** are independently a member selected from the group of: 

H, -F, -CI, ^Br, -Me, -NOj, -OH, -OMe, -NH^, -NHAc, -NHSOjMe, -CHjOH 
and -CH^NHj. 

15 

R'*" is a member selected fiom the gcaup of: 

H, -CH„ -CP,. -CI. -F, -Br, -NHj, -N(-Me)„ -OH. -OMe, -NHSOiMe, -NOj. 
-CN, -C(=O)-0Me, -COjH. -C(=0)-NHj. -SO^NH^, -SOjCH,, -NHC(=0)-Me, 
-C(=0)-N(-Me)2, -CHjNHj, -CHj-N(-Me)j, -CHjOH, -OCHjCOjH, 
20 -OCH,C(=0)-OMe, -0CHjC(=O)-NH„ and -OCH,C(=0)-N(-Me)j. 
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NH NH 



M^Qm-CH^CHP- O^N-OtCH^ (%s;^N-CH^tf M*QN^C»tCH^ff 
O O O O J^O ^NM> l^SCb 



MB" 

NH 



R'* is a member selected from the group of : 
F, -CI, -Br, -OH, -Me and -Ome, 

and all phannaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 
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10. A compound of claim 1 having the following structure: 




wherein: 

R is a member selected from the group consisting of: 

-SOjNHj, -SOjMe; 
R*' is a member selected from the group consisting of: 

H.-F, -CI and Br, 
R'* is a member selected from the group consisting of: 

H, -F, -CI, -Br, -OMe, -OH, -Me, -CFj and -CH^NH^; and 
G is a member selected from the group consisting of: 



Xf XX x> 0i Q^^^- 

-<>»,. ^»o^ -^»«. ^»*, 

J^HOOM. ^«S«», XX"^ 

wherein each G group may be substituted by 0-4 R'" groups and each such R" group 

is independently selected finom the group consisting of: 

H, -CH„ -CF„ -CI, -F, -Br, -NH„ -N(-Me)„ -OH, -OMe, -NHSOjMe, -NO,, 
-CN. -C(=0)-OMe, -COjH. -C(=0)-NH„ -SO,NHj, -SO,CH„ -NH-C(=0)-Me, 
-C(=0)-N(-Me)3, -CHjNH,, -CHj-N(-Me)„ -CH^OH, -OCHjCOjH. 
-OCHjCOjMe. -0CHjC(=O)-NHj, -OCHjC(=0)-N(-Me)j. 
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Mi tm 



^ ^ ^^/l ^^«^ 



m^\-C^fiHfi. (Qn-CHP^NH p^N-CtV>tf» M*QM-<>tf>tf«. 

Q,(^N-CHC»Wte). M*QN-C»V»tflJ*). -A^^ 

O O O O J^O k^NM, ll^sCi 

and all phannaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 

11. A compound of claim 1 having the following structure: 




10 wherein: 
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J-X are collectively a member selected from the group consisting of: 



H H H CONHj 

-o -"to -"rs -°i5 -°t) 

H^^'^NH HjN-^NH HiN-^NH HjN''*NH H,N'*»NH h^''=*NH H,N^NH H^'^NH 
OCH,COOE|^ <^,SO,M, o*,SO^H, CH,CH,0H CH,CONH, ^ ^ 

V V V ' 9 

HaN^NH H^N'^NH H^N-^NH HjN'^NH M^-^NH HjN^N-^ HOHN-^NH 



and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 




12. A compound of claim 1 having the following structure: 



HN = 

NH2 

wherein: 

R is a member selected from the group of : 
-SO2NH2, and -SOjMe; 

R*' is a member selected from the group of: 
H,-F,-ClandBr. 

E is a member selected from the group consisting of: 
-NHC(=0). and -C(=0)NH.; 



NH2 



J is a member selected from the group consisting of: 
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-NHC(=0)- and -C(=0)NH-, O; 

R'*", R'"^, and R"** are independently a member selected from the group of: 

H, -F, -CI, -Br, -Me, -NO,. -OH, -OMe, -NH,, -NHAc, -NHSO^Me, -CHjOH, 
5 -CHjNHj. 

R"*^ is a member selected from the group of: 

H, -CHj, -CF„ -CI, -F, -Br, -NH„ -N(-Me)j. -OH, -OMe, -NHSOjMe, -NOj, 
-CN, -CO,Me, -COjH, -C(=0)-NH2, -SOjNHi, -SO^CHj, -NHC(=0)-Me, 
10 -C(=0)-N(-Me),. -CH,NH„ -CH,-N(-Mc)j, -CH,OH, -OCH,CO,H, 

-OCH,C(=0)-OMe, -0CH,C(=0>NH2, -OCHjC(=0)-N(.Me)i. 



JQ ^^i -s^i 

MtfQN-CHjCttf). <QM-CH,CttNH. Qj^N-OtCHlNH. MtfQM-CHjCltNH. 

q^Qn-chjchw*). u>t(y-ov>m*oy 

O O O O ^k^O k^NM, I^SO, 

fOc ^tn -^kti kTi -^{O -^lo 

"''^ V° M.'^ y ^ 

R'* is a member selected from the group of : 
F, -CI, -Br, -OH, -Me and -OMe; 
IS and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 

prodrug derivatives thereof. 
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wherein: 

R is a member selected from the group of : 
-SO2-NH2, and -SOjMe; 

10 

R'* is a member selected from the group of: 
H, -F, -CI and Br, 

R'"* is a member selected from the group consisting of: 
-H, -CH3, -CFj, -CN, -SOjNHi and -SOjCH,; and 

15 

R'* is a member selected from the group of: 
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-CI and -Br; 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 

5 14. A compound of claim 1 having the following structure: 



S02Me 

A-Q 9' O r^>, A-Q 9' O SO^Me 

H H 



10 



wherein: 

A-Q taken together are a member selected from the group consisting of: 

/-N /-N /-N /-N /-N 

Me ° Me ^ Me ^ Me JJg Me 

Me-N^NCHj- QKc»2r C^NCH^ C^NCH^ 

Me Me Me "Me 

I^N NH 

N^lilCHr HnVch2- and Q*'^^ 
Me Me ^ ^ HzN 



and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
1 S prodrug dmvatives thereof. 

IS. A con^und of claim 1 selected from the group consisting of: 
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wherein: 

A-Q is a member selected from the group of : 



10 



NH NH NH NH T IT T 

KjN'^ HOWr^ MeONtO JfeNNH^ MeHNNIf^ MrtflT^ MeStT^ 

I NH NH NH NH NH NH NH 

Cj^ ^ ^ ^ ryK r^^^^ryK 

i?" NH NH NH 

9^ 

R'* is a member selected from the group of: 
H,-F,-ClandBr, 

R"". R"". and R"** are independently a member selected from the group of: 

H, -F, -CI, -Br, -Me, -NO,, -OH, -OMe, -NHj, -NHAc, -NHSO^Me, -CHjOH, 

15 R'* is a member selected from the group of: 

H. -CH3, -CFj, -CI, -F, -Br, -NH,, -N(-Me)j, -OH, -OMe, -NHSOjMe, -NO^, 
-CN, -C(=0)-OMe, -COjH. -C(=0)-NH„ -SO^NH^, -SO,CH„ -NHC(=0)-Me, 
-C(=0>N(Me)„ -CH,NH„ -CH,-N(-Me)„ -CHjOH, -OCH.COjH, 
-0CH2C(=0)-0Me, -OCHjC(=0)-NHi, -OCHjC(=0)-N(-Me)j, 
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NH NH 



mt^N-OifiUfi. C^N-CHPHiNH- (^jN-OtCIWH KfcfQN-OtOtNH- 

Q^N-CH^(Ma). m^Qn-CH^^^). -A^ 

O O O O \KJ> k.NM» k>SC!, 



MbT Ma' 



R'* is a member selected from the group of: 
F, -CI, -Br, -OH, -Me and -OMe; 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 
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16. A compound of claim 1 selected from the group of consisting of: 




5 



and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 
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17. A compound of claim 1 selected from the group consisting of: 




5 

and all phannaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 



18. 



A compound of claim 1 selected from the group consisting of: 
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3-(2-(4-[(2-aminosulfonyl)phenyl]benzoylamino) phenoxy)ben2aniidine, 3-(4-fluoro- 
2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy)ben2amidine, 3-(4- 
trifluoromethyl-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phen^ 
5 benzamidine, 3-(4-methylsulfonyl-2-(4-[(2- 

ammosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine, 3-(5-hydroxy-2- 
(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine, 3-(4- 
methoxycaitK)nyl-2-(4-[(2-aminosuIfonyl)phenyI]phenylcaibonylamino)phenoxy} 
benzamidine, 3-(4-hydroxycarbonyl-2-(4-[(2- 

10 aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine, 3-(2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonylamino)pheylamino) benzamidine, 7-(2-(4-[(2- 
aminosulfonyl)phenyl]benzoylamino)phenoxy)- 1 -ammoisoquinoline, 7-<2-(4-.[(2- 
aminosulfonyl)phenyl]benzoylamino)-4-fluorophenoxy) 1 -aminoisoquinoline, 7-(2-(4- 
[(2-aminosulfonyl)phenyl]benzoylamino)-4-trifluoromethylphenoxy) 1 - 

15 aminoisoquinoline, 7-{2-(4-[(2-anunosulfonyl)phenyI]benzoylamino)-4. 
methylsulfonylphenoxy)l-aminoisoquinoline,3-(2-(4-[(2- 

aminosulfonyl)phenyl]phenylaminocarbonyl-4-nitrophenoxy) benzamidine, 3-(2-(4- 
[(2-aniinosulfonyl)phenyl]phenylaminocarbonyl-4-aminophenoxy) benzamidine, 3- 
(2-(4-[(2-aminosulfonyl)phenyl]phenylaminocarbonyl-4-chIorophenoxy) 
20 benzamidine, 3-(2-(4-[(2-aminosulfonyl)phenyl]phenylaminocarbonyl-4- 
biomophenoxy) benzamidine, 2-bromo-6-(2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarfoonylamino)phenoxy naphthalene, 3- 

methoxycarbonyl-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy 
naphthalene, 3-hydroxycarbonyl-2-(4-[(2- 
25 aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy naphthalene, 3-aminocarbonyl- 
2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy naphthalene, 3- 
methoxycarbonyl-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy-6- 
bromo naphthalene, 3-hydroxycarbonyl-2-(4-[(2- 

aminosuIfonyl)phenylJphenylcarbonyIamino)phenoxy-6-bromo n^hthalene, N-(5- 
30 bromo-2-pyridinyl)-(2-4-[(2- 

aminosulfonyl)phenyl]pheaylcaibonylamino)phenyIcaitK)xamide,N-(5-chlo]x^^ 

pyridinyl)-(2-4-[(2-aniinosulfonyl)phenyl]phenylcarbonylaniino)phenylcaiboxamide, 

N-(5-bromo-2-pyridinyl)-(2-(4-[(2- 

methylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcarboxamide. 
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N-(5-chloro-2-pyridinylH2-(4.[(2- 

methyisulfonyl)phenyI]phenylcarbonyl)amino)phenylcarboxamide,N-(4-bro^ 
methoxycarbonyphenylH2-(4-[(2- 

methylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcarboxaiiiide,N-(4-^ 
5 methoxycarbonyphenyl)-(2-(4-[(2- 

methylsulfonyI)phenyl]phenylcarbonyl)amino)phenylcarboxamide, N-(5-bromo-2- 

pyridinyl)-(2-4-[(2-aminosulfonyOphenyl]phenylcarbonylammo)pyridin^ 
caiboxamide, 

N.(5-chloro-2-pyridinylH2-4-[(2- 
1 0 aminosulfonyI)phenyl]phenyIcarbonylaiiiino)pyridin^^ N-(5-bromo- 
2-pyridinylH3-4-[(2-aminosulfonyl)phenyI]phenylcaitonylamino)pyrid 
carboxainide,N-(5-chloro-2-pyridinyl)-(2-4-[(2- 

ammosulfonyI)phenyl]phenyIcaitonylamino)pyridinyl-3-caitoxamide^ 
2-nitrophenyl)-(2-(4-[(2- 

15 methylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcarboxaniide,N-(4- 

bn)mophenyl)-N'-(4-[(2-aminosulfonyl)phenyl]phenyl>maleamic amide, N'-{5- 
bromopyridm-2-yl>N*-<4-[(2-aininosulfonyl)phenyl] phenyI)-2-methylmaleamic 
amide, N*-(5-bromopyridin-2-yl)-N*-(4-[(2-aminosulfonyl)phenyl]^^^ 
methylmaleamic amide, N-(5-bromo-2'pyridinyI)-(2-(4-[(2- 

20 aminosulfonyl)phenyl]phenylcarbonyl)aminoM-nitn)phenylcarboxamide,N-(5- 
bromo-2-pyridinyl)-(2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonyl)amino)-4~ 
aminophenylcaiboxamide, N-(5-chloro-2-pyridinyl)-(2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonyl)amino)-4-aminophenylcarboxamide,N-(5- 
bromo-2-pyridinyl)-(2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonyl)amino)-4- 

25 methylsulfonylaminophenyIcaAoxamide,N<5-chloro-2-pyridinyl)-(2-(4-K^^ 
aminosulfonyl)phenyl]phenylcarbonyl)amino)-4- 

methylsulfonylaminophenylcarboxamide, N-(5-bromo-2-pyridinyi)-{2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonyl)amino)-5-aminophenylcarboxamide, N-(5- 
chloro-2-pyridinyI)-(2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonyl)amino)^ 
30 aminophenylcaiboxamide, N-(5-bromo-2-pyridinylH2-(4- 

amidinophenylcarbonyl)amino>phenylcarboxamide,N-(5-bromo-2-pyridinyl)-(2-(4- 
(2-imidazoIinyl)phenylcarbonyl)amino)-phenylcarboxamide,N-(5-bromo-2- 
pyridinylH2-(4-(5-tetra2olyl)phenylcarbonyl)amino)-phenylcarboxamide,N-(5- 
bromo-2-pyridinyl)-(2-(4[-[l,l-doxo(l,4-thia2aperhydroin-4- 
35 yI))iminimethy]phenylcarbonyl)amino)-phenylcarboxamide, N-(5-bromo-2- , 
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pyridinylH2-(4-[ 1 ^xo( 1 ,4-thiazaperhydroin-4- 
yl))iminimethy]phenylcaibonyl)amino>phenylcarboxamide,N-<5-b^ 
pyridinyl)-{2-4-[(2-ammosuifonyl)phenyl]phenylcari)onyIamino)-^ 
difluorophenylcarboxamide,3-(2-(4-[(2-aminosuIfonyl)phenyl]-2- 
5 fluorophenylaminocarbonyl-4-aininophenoxy) benzamidine, 3-(2-(4-[(2- 

aminosulfonyl)phenyl]-2-fluorophcnylaminocarbonyl-4-aminophenoxy)benzanudine, 
3-(2-(4-[(2-aminosulfonyl)phenyl]ben2oy (amino) phenoxy)benzylamine, 2-[4-(N- {2-. 
|>I-(5-chloro-2-pyridyl)caibamoyi]phenyl}carbamoyl)phenyI]-benzenecaA 
(4- {2-[(dimethylamino)iniinomethyl]phcnyl}phenyl)-N- {2-[N-(5-chloro(2- 
10 pyridyl))carbamoyl]phenyl}caxboxainide, N-{2-[N-(5-chloro(2- 
pyridyl))carbamoyl]phenyl}{4-[2-((hydroxyamino)iminomethyI)- 
phenyl]phenyl} carboxamide, 2-(4-{N- {2-[N-(5-chloro-2- 
pyridyl)carbainoyl]phenyl}carbamoyl)phenyl]benzamide, {4-[2- 
(aniinoinethyl)phenyl]phenyl} -N- {2-[N-(5-chloro(2-pyridyl))carbamoyl]- 
1 5 phenyl} caiboxamide, [4-(aminomethyl)phenyl].N- {2-[N-{5-chIoro(2- 
pyridyl))carbamoyl]phenyl}carboxamide, N- {2-[N-(5-chloix)(2- 
pyridyl))carbamoyl]phenyl} {4.((2-imidazolin-2-ylammo)methyl]- 
phenyl}carboxamide, N- {2-[N-(5-chloro(2-pyridyl))caibainoyI]phenyl}(4-{[(l- 
methyl(2-imidazolin-2-yl))amino]methyl}phenyl)caitoxamide,N-{2-[N-(5^^^ 
20 pyridyl))caibamoyl](3.thienyl)}[4-(l-methyl(2.imida2olin-2-yl))pheny^ 
{4-[(dimethylamino)iminomethyl]phenyl}-N-{2-[N-{5-chloro(2- 
pyridyl))carbamoyl](3-thienyl)}carboxamide, 4-(N- {2-[N-(5-chloro-2- 
pyridyl)carbamoyl]-3-thiOTyl} carbamoyl)benzenecarboxamidine, N- {2-[N-{5- 
chIon)(2-pyridyl))carbamoyl](3-thienyl)}[4KiminopiperidylmethyO 
25 phenyl]carboxamide, N- {2-[N-(5^hloro(2-pyridyl))carbamoyl](3-thienyl)} [4- 
(irainopyiTolidinylmethyl)-phenyl]carboxainide, 

N- {2-[N-{5H:hloro(2-pyridyl))carbamoyl](3-thienyl)} [4-{iminoniorpholin-4- 
ylmethyl)phenyI]carboxamide, N- {2-[N-(5-chloro(2-pyridyl))carbanioyl](3- 
thienyl)} [4-{imino- 1 ,4-thia2aperfiydroin-4-ylmethyl)pheny IJcarboxamide, [4- 

30 (azaperhydix)epinylinfiinomethyl)phenyI]-N-{2-tN-(5^;hlorD(2-pyri^ 

thienyl)}carboxamide, N-{2-[N-(5-chloro(2-pyridyl))carbamoyl](3.thienyl)} {4- 
[imino(2-methylpyiTOlidinyl)niethyl]phenyl}carboxanude,N-{2-[^^ 
pyridyI))carbamoyl](3-thienyl)}{4-[imino(methylamino)methyl]- 
phenyl}carboxamide, N- {2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyI)} [4-(3- 

35 methyl(3,4,5,6-tetrahydropyriinidin-2-yl))phenyl]carboxamide, N- {2-[N.(5-chloro(2- 
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pyridyl))caitamoyl](3-thienyl)}(4-((hydix)xyamino)ii^ 
phenyl]carboxainide, l-{[4-(N-{2-[N-(5^hloio(2-pyridyl))carbamoyl](3. 
thienyI)}caitamoyl)phenyI]-iminomethyl}pym)lidine-2-caiboxyli^ acid, N-{2-[N-(5- 
bromo(2.pyridyI))carbamoyl](3-thienyi)}[4-(l-methyl(2-imidazoli^^^ 
5 yl))phenyl]carboxainide, 4-(N- {2-[N-(5-broino-2-pyridyl)carbamoyl]-3- 
thienyl } carbamoyl)benzenecaitoxamidine, N- {2-[N-(5-bromo(2- 
pyridyl))carbamoyl](3-thienyI)} [4-(iininopyrroIidinylmethyl)phenyl]carboxamide, N- 
{2-[N-(5-bromo(2-pyridyI))carbamoyl](3-thienyl)}[4- 
(iminopiperidy ImethyI)phenyl]carboxamide, N- {2-[N-(5-bromo(2- 
10 pyridyl))c^amoyl](3-thienyl)}[4-(iimnomoiphoIin-4-ylmeth^^ 

N-{2-[N-(5-bromo(2-pyridyl))caibamoyl](3-thienyl)}[4-(imino-l,4-W 
4-ylinethyl)phenyI]carboxamide, N- {3-[N-{5-chloro(2-pyridyl))cart)amoyl](2- 
thienyl)} [4-(iminopyrrolidinylmethyl)phenyl]carboxainide, N- {3-[N-(5-chloro(2- 
pyridyl))carbamoyl](2-tWenyl)}[4.(l-methyI(2-imida2olin-2-yl))phenyl]caA^ 

1 5 3-[(3- {[4-(2-sulfimoylphenyl)phenyl]caibonylamino}-2- 

thienyl)caitonylamino]ben2cnecarboxainidine, N- {2-[N-(5-chIoro(2- 
pyridyI))carbamoyI](3-thienyl)}[4.(2-sulfamoyIphenyl)pte 
|N-(5-bromo(2-pyridyl))carbamoyl](3-thienyl)} [4^2- 
sulfamoylphenyl)phenyl]carboxamide,N<5-bromo-2-pyridinyI)-(2-4-[(2- 

20 aminosulfonyl)phenyl]phenylaminocarbonyl)5-methyl-pyra2X)lcaiboxamide,N-^ 
bromo-2-pyridinyl)-(2-4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)-5- 
fluorophenylcarboxamide, N-(5-bromo-2-pyridinylH2-4-[(2- 
aminosulfonyl)phenyl]phenylamin<x:arbonylamino)-5-fluorophenylcartK)XM^ 
(5-bromo-2-pyridinyl)-(2-(4-amidinophenylcarbonyl)amino)5- 

25 fluorophenyIcarboxamidc,N-(5-bromo-2-pyridinylH2-(4-(l-methyl-2Tima^ 
yl)phenylcarbonyl)aniino)5-fluorophenyIcarboxamide, N- {2-[N-(5-bromo(2- 
pyridyl))carbamoyl]-4,5-dimethoxyphenyl}(4-cyanophenyl)carboxamide, (4,5- 
dimethoxy-2-{[4-(l-methyl(2-imida2olin-2-yl))phenyl]caitonylamino}phen 
bromo(2-pyridyl))carboxamide, 4-(N- {2-[N-(5-bromo(2-pyridyl))carbamoyl]-4,5- 

30 dimethoxyphenyl}caibamoyl)-benzenecarboxamidine, N-(5-chlon)(2-pyridyl)) {2-[(4- 
cyanophenyl)carbonylaniino]-5-methoxyphenyl} -carboxamide, N-(5-chIoro(2. 
pyridyl))(5-methoxy-2.{[4-(l-methyl(2.imida2olin-2-yl))phen^ 
carbonylamino} phenyOcarboxamide, 4-(N- {2-[N-(5-chloro(2-pyridyl))carbamoyI]-4- 
methoxyphenyl } carbamoyl)benzene-carboxamidine, N-(5-chloro(2-pyridyl))[2-( {4- 

35 [imino(methy!amino)methyl]phenyl}carbonylamino)-5-methoxyphenyl]carboxaniide. 
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(2-({4-((dimethylamino)iminomethyl]phenyI}carbonylamino)-5-methoxyphenyl^ 
(5-chloro(2-pyridyl))carboxainide, N-(5-chloro(2-pyridyl))(2- {[4- 
(iminopyrrolidinyImethyl)phenyIlcari)onylamino}-5-^^ 
(5-chloro(2-pyridyl))(2-{[4-(immopiperidylmethyl)phenyl^ 
5 methoxyphenyl)caiboxamide. N-(5-chloro(2-pyridyl))(2- {[4-(iminomoiphoUn-4- 
ylmethy l)phenyI]carbonylamin} -5-methoxyphenyl)caiboxainide, N-(5-chIoro(2- 
pyridyl))(2- {[4-(iinino- 1 ,4-thiazaperhydroin-4-ylmethyl)phenyl]carbonylamino} -5- 
methoxyphenyl)carboxainide, (2-{[4- 

(amino(hydroxyimino)methyl)phenyl]carbonylamino} -5-meth6xyphenyi)-N«<5- 
1 0 chloro(2-pyridyI))caxboxainide, N-(5-bromo(2-pyridyl)) {2-[(4- 
cyanophenyl)ca]iK>nylamino]-S*methoxyphenyl}ca]toxamide,N^ 
pyridyl))(5-methoxy-2- {[4-(l -methyl(2-imidazolin-2- 
yl))phenyl]carbonylamino} phenyl)carboxamide, 4-(N- {2-[N-(5-bromo(2- 
pyridyl))carbamoyl]-4-methoxyphenyl}caitamoyI)benzenecarboxamidine, N-(5- 
15 bn>mo(2-pyridyl))[2-({4-[imino(methylamino)methyl]phenyl}carbon^ 
methoxyphenyl]caiboxamide» [2-({4- 

[(dimethylainino)iminomethyl]phenyl}caibonylamino>5-metho 
bromo(2-pyridyl))carboxamide, N-(5-chloro(2-pyridy l))(2- {[4- 
(iminopyrroIidinylmethyl)phenyl]carbonyIamino}-5-methoxyph 

20 ( N-(5-bromo(2-pyridyl))(2- {[4-<iminopiperidylmethyl)phenyl]carbonylamino}-5- 
methoxyphenyl)carboxamide, N-(5-bromo(2-pyridyl))(2- {[4-(iminomorpholin-4- 
ylmethyl)phenyI]carbonylamino}-5-methoxyphenyl)carboxamide, N-(5-bromo(2- 
pyridyl))(2- {[4-(imino- 1 ,4-thiazaperhydroin-4-ylmethyl)pheny l]carbonylamin^ 
methoxyphenyOcarboxamide, (2-{[4- 

25 (amino(hydroxyimino)methyl)phenyl]carbonyiamino}-5-methoxyphenyl^ 
bromo(2-pyridyl))caiboxainide, N-(5-chloro(2-pyridyl)) {6-[(4- 
cyanophenyl)carbonylamino]0-hydroxyphenyI}caiboxamide, ethyl 2-{3-[N-(5- 
chloro(2-pyridyl))carbamoyl]-4-[(4-cyanophenyl)c^onylamino]-phenoxy} acetate, 
methyl 2-[4-( {4-[(dimethylamino)iminomethyl]pheny I } carbonylainino)-3-[N-(5- 

30 chloro(2-pyridyl))carbamoyl]phenoxy]acetate, (6- { [4- 

(amino(hydroxyimino)methyl)phenyl]caibonylamino}-3-hydroxyphenyl)-N-(5- 
chloro(2-pyridyl))carboxamide, 4-(N- {2-[N-(5-chloro(2-pyridyl))caibamoyl]-4- 
hydroxyphenyl}carbamoyl).benzenecart)oxamidine, and 4-(N-{2-[N-(5-chloro(2- 
pyridyl))ca]tamoyl]-4-hydn>xyphenyl}caii>amoyl)-benzenecarboxamidm^^ 
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 



19. The compound according to claim 1 selected fiom the group consisting of: 






and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 
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20. The compound according to claim 1 selected from the group consisting of: 



5 




10 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 



15 
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21. The compound according to claim 1 selected from the group consisting of: 



5 




and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 

22. The compound according to claim 1 selected from the group consisting of: 
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 



23. The compound according to claim 1 selected &om the group consisting of: 



5 
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 



24. The compound according to claim 1 selected from the group consisting of: 
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and all pharmaceutically accqitable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 

25. The compound according to claim 1 selected from the group consisting of: 




and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 

10 

26. The compound according to claim 1, which is a member selected Scorn the group 
consisting of: 
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5 




and all phaimaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
10 derivatives thereof. 

27, A pharmaceutical composition for preventing or treating a condition in a 
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28. A method for preventing or treating a condition in a mammal characterized by 
undesired thrombosis comprising administering to said mammal a therapeutically ' 
effective amount of a compound of claim 1. 

29. The method of claim 28, wherein the condition is selected fix)m the group 
consisting of: 

acute coronary syndrome, myocardial infarction, unstable angina, refractory 
angina, occlusive coronary thrombus occurring post-thrombolytic therapy or 
post-coronary angioplasty, a thrombotically mediated cerebrovascular 
syndrome, embolic stroke, thrombotic stroke, transient ischemic attacks, 
venous thrombosis, deep venous thrombosis, pulmonary embolus, 
coagulopathy, disseminated intravascular coagulation, thrombotic 
thrombocytopenic purpura, thromboangiitis obliterans, thrombotic disease 
associated with heparin-induced thrombocytopenia, thrombotic complications 
associated with extracorporeal circulation, thrombotic complications 
associated with instrumentation, and thrombotic complications associated with 
the fitting of prosthetic devices. 



30. A method for inhibiting the coagulation of biological samples, comprising the 
step of administering a compound of claim 1 . 



31. A pharmaceutical composition for preventing or treating a condition in a 
manmial characterized by undesired thrombosis comprising a pharmaceutically 
acceptable carrier and a pharmaceutically effective amount of a compound of claim 2. 



32. A method for preventing or treating a condition in a mammal characterized by 
undesired thrombosis comprising administering to said manunal a therapeutically 
effective amount of a compound of claim 2. 
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33. The method of claim 32, wherein the condition is selected from the group 
consisting of: 

acute coronary syndrome, myocardial infarction, unstable angina, refractory 
angina, occlusive coronary thrombus occurring post-thrombolytic therapy or 
5 post-coronary angioplasty, a thrombotically mediated cerebrovascular 

syndrome, embolic stroke, thrombotic stroke, transient ischemic attacks, 
venous thrombosis, deep venous thrombosis, pulmonary embolus, 
coagulopathy, disseminated intravascular coagulation, thrombotic 
thrombocytopenic purpura, thromboangiitis obliterans, thrombotic disease 
10 associated with heparin-induced thrombocytopenia, thrombotic complications 

associated with extracorporeal circulation, thrombotic complications 
associated with instrumentation, and thrombotic complications associated with 
the fitting of prosthetic devices. 



IS 34. A method for inhibiting the coagulation of biological samples, comprising the 
step of administering a compound of claim 2. 



35. A pharmaceutical composition for preventing or treating a condition in a 
mammal characterized by undesired thrombosis comprising a pharmaceutically 
20 acceptable carrier and a pharmaceutically effective amount of a compound of claim 3. 



36. A method for preventing or treating a condition in a mammal characterized by 
undesired thrombosis comprising administering to said mammal a therapeutically 
effective amount of a compound of claim 3. 

25 

37, The method of claim 36, wherein the condition is selected from the group 
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post-coronary angioplasty, a thrombotically mediated cerebrovascular 
syndrome, embolic stroke, thrombotic stroke, transient ischemic attacks, 
venous thrombosis, deep venous thrombosis, pulmonary embolus, 
coagulopathy, disseminated intravascular coagulation, thrombotic 
5 thrombocytopenic puipura, thromboangiitis obliterans, thrombotic disease 

associated with heparin-induced thrombocytopenia, thrombotic complications 
associated with extracorporeal circulation, thrombotic complications 
associated with instrumentation, and thrombotic complications associated with 
the fitting of prosthetic devices. 

10 

38. A method for inhibiting the coagulation of biological samples, comprising the 
step of administering a compound of claim 3. 



39. A pharmaceutical composition for preventing or treating a condition in a 
15 mammal characterized by undesired thrombosis comprising a pharmaceutically 

acceptable carrier and a pharmaceutically effective amount of a compound of claim 4, 

40. A method for preventing or treating a condition in a mammal characterized by 
undesired thrombosis comprising administering to said mammal a ther^eutically 

20 effective amount of a compound of claim 4. 



41. The method of claim 40, wherein the condition is selected from the group 
consisting of: 

acute coronary syndrome, myocardial infarction, unstable angina, refractory 
25 angina, occlusive coronary thrombus occurring post-thrombolytic therapy or 

post-coronaiy angioplasty, a thrombotically mediated cerebrovascular 
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thrombocytopenic purpura, thromboangiitis obliterans, thrombotic disease 
associated with beparin-induced thrombocytopenia, thrombotic complications 
associated with extracorporeal circulation, thrombotic complications 
associated with instrumentation, and thrombotic complications associated with 
the fitting of prosthetic devices. 



42. A method for inhibiting the coagulation of biological samples, comprising the 
step of administering a compound of claim 4. 



